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Abstract of corresponding document: WO01 07653 
A flow-through microchannel (e.g. capillary) 
biosensor is described for the detection of 
multiple, different analytes (e.g. nucleic acids, 
proteins, sugars, etc.) targets in a sample by 
binding them to "complementary" binding 
partners (e.g. complementary nucleic acids, 
ligands, antibodies, etc.). The binding partners 
are immobilized in different sections of a 
microchannel (e.g. a fused silica capillary). After 
fabrication of the biosensor, a sample is flushed 
through the capillary, and any target analyte(s) 
contained within the sample are bound to the 
immobilized binding partner(s) on the 
microchannel wall forming bound complexes. 
Finally, the bound complexes are simultaneously 
denatured along the entire length of the capillary 
and flushed out past a detector poised 
downstream, and the analyte concentration is 
measured (e.g., using sinusoidal voltammetry). 
Direct electrochemical detection of underivatized 
DNA is accomplished by oxidizing its sugar 
backbone and the amine containing nucleobase 
at the copper electrode. The elution time of the 
desorbed target DNA(s) is used for the sequence 
identification of the target. Multiple genetic 
sequences can be diagnosed by using a single 
biosensor in this manner. The sensor is highly 
specific due to hybridization chemistry, and 
extremely sensitive due to electromechanical 
detection. 




http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2004500549T&F=0 



11/12/2007 



esp@cenet Family list view 



Page 1 of 1 



Family list 

10 family members for: JP2004500549T *— 

Derived from 8 applications 

1 Spatially-encoded analyte detection 

Inventor: kuhr werner g Applicant: univ California 

EC: B01L3/00C6M; C12Q1/68B2H; (+1) IPC: G01N33/53; B01L3/00; C12M1/00 (+20) 

Publication info: AU780575B B2 - 2005-04-07 
AU780575C C - 2006-03-30 

2 Spatially-encoded analyte detection 

Inventor: kuhr werner g Applicant: univ California 

EC: B01L3/00C6M; C12Q1/68B2H; ( + 1) IPC: G01N33/S3; B01L3/00; C12M1/00 (+18) 

Publication info: AU6107900 A - 2001-02-13 

3 SPATIALLY-ENCODED ANALYTE DETECTION 

inventor: kuhr werner g (us); brazill sara Applicant: univ California (us) 

ANN (US); ( + 1) 

EC: B01L3/00C6M; C12Q1/68B2H; ( + 1) IPC: G01N33/53; B01L3/00; C12M1/00 (+18) 

Publication info: CA2375606 Al - 2001-02-01 

4 SPATIALLY-ENCODED ANALYTE DETECTION 

Inventor: kuhr werner g (us) Applicant: univ California (us) 

EC: B01L3/00C6M; C12Q1/68B2H; ( + 1) IPC: G01N33/S3; B01L3/00; C12M1/00 (+18) 

Publication info: EP1196636 Al - 2002-04-17 
EP1196636 A4 - 2004-12-15 

5 SPATIALLY-ENCODED ANALYTE DETECTION 

Inventor: Applicant: 

EC: B01L3/00C6M; C12Q1/68B2H; (+1) IPC: G01N33/53; B01L3/00; C12M1/00 (+25) 

Publication info: JP2004500549T T - 2004-01-08 

6 Spatially-encoded analyte detection 

Inventor: kuhr werner g (us); singhal pankaj Applicant: univ California (us) 

(US); (+1) 

EC: B01L3/00C6M; C12Q1/68B2H; ( + 1) IPC: G01N33/53; B01L3/00; C12M1/00 (+19) 

Publication info: US6294392 Bl - 2001-09-25 

7 Spatially-encoded analyte detection 

Inventor: kuhr werner g (us); singhal pankaj Applicant: univ California (us) 

(US); (+1) 

EC: B01L3/00C6M; C12Q1/68B2H; ( + 1) IPC: G01N33/53; B01L3/00; C12M1/00 (+21) 

Publication info: US2002076714 Al - 2002-06-20 

8 SPATIALLY-ENCODED ANALYTE DETECTION 

Inventor: kuhr werner g Applicant: univ California (us) 

EC: B01L3/00C6M; C12Q1/68B2H; (+1) IPC: G01N33/53; B01L3/00; C12M1/00 (+18) 

Publication info: WO0107653 Al - 2001-02-01 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/family?DB=EPODOC&IDX-JP2004500549T&F-8&OREQ=0... 



11/12/2007 



Page 1 of 1 



JP 2004-500549 A 2004.1.8 



M)B*amfr<jm ua> 4i ^ ^ 18(A) nu 

^^2004-500549 
(P2004-500549A) 
£433 WfMWimBOm. 1.8) 



(515 int. CI.' 


F 1 






GO 1 N 27/447 


GO 1 N 


27/23 33 IE 4B029 


C12M 1/00 


C 1 2M 


1/00 


A 4B063 


C12Q 1/68 


C12Q 


1/68 


A 


G01N 27/30 


GO 1 N 


27/30 


B 


601 N 27/416 


GO 1 N 


27/30 


F 




wmm* 


*bS« ?>«-S3?g?B$ ff {£ S3 M> «?MCR< 


(21) HJilgtS^ 


Sf!S2001-512918(P200i-512<)lB) 


(71) 


398051143 


(86) (22)ffiJS.B 


Tfi£12¥7fl 17B (2000. 7. 17) 






(85) «fisR3teil1 El 


¥Bol4J=lS 1713 (2002. 1.17) 








PCT/U32000/OHi5O2 




T.X0*&*@ #'.> 7**-7 94 6 


(87) !(®&ffljgf| 


WQOOI/0076S3 




07-5200, T-^?>K. 12^-f 




¥fi£13¥2mB (2001.2.1.) 




-JL-f* 7D7, 77^l'V 


(31) ®5ttS^5S»^ 


06/358,204 




- h 1111 


(32) ft%B 


^!«lie73210(lSS9. 7.21) 


<74)tWA 


100078282 




*i as) 




#3± ills «« 


(snmsH 


EPOT.BE.CH, CY.DE.DK, ES.Fl.Pit, 


(72)16^ 


#•-7- 


GB,CR, IE, IT,LMC,NL,PT,SG) , Al.CA, JP, Kfi.NO 




7X'JA&Si *l»7*^-T 923 
















F?^7 7 07 5 






F*-Af»*f) 4B02S AA07 BB15 CCU1 FA02 FAIO 








PA15 GB01 GB06 











(54) [^BJlcrjg^] SMMK^-KltS^&^SrSWKa 



CS7) [MM 

+ b*7 'J - > ©P(t*-!s?S/s>K:@Stt3t»4. 
i£3 ft. * > 7 (C^ifcftSU fft;WMSfl5#«!i?B 

ttaiffiiajauta^h. a*rSf«E*> ernes. ;^ 




http://vmw4Jpdljnpit.gojp/Tokujitu/tjcontentdbenjpdl7N00 11/12/2007 



Page 1 of 1 



(2) JP 2004-500549 A 2004.1,8 

im*m i ] 

U: 

i ) a 2 o & ± </.) frflr & «o & * itf £ £ i^ft* 1 <€- (?) 4" K H £ £ iit i< ^ -f * * ^ £H $ 
; is J: Uf 

[»*«3] 

flirse f - * * ^ja t & . i*^n: iastco 0 

BUie^ta^ v \L y ') -m**»ff "C* 4 , ft $5 3 KIE*«>*S;o 

grief-* * Sfflux -y-f y tifc-f- +■ * !i*JS i fcffifco*fc Q 
6 ] 

Stsgf- v * ;i/**> if 7 * SiSfc i -v f- y ^ £ tut f- y * *TJb* , 5 KjB*<&#fc 

sra*-* * jw-**fifes» s iiti^s , 6g## i cat^js, 

SHC***^* 1 , ft 1*|«H (Re) £ BfaWSrWl"* » B*£ l 

[«*ra 1 0] 

1] 

[f»$H 1 2 ] 

[H*H 1 3 ] 
[fflt*H 1 4 ] 

5] 



http://www4.ipdl.inpit.go.jp/tjcontentdben.ipdl?N0000=21&N0400=image/gif&N040l=/... 



H/12/2007 



Page 1 of 1 



(3) JP 2054-500549 A 2004.1.8 

im*m 1 6] 

$tf&mm\ mm. j«> amm. mwfim, fcj^y & at? j^ai 
is 3 *i a > -f & t-^ti, re* n i k im<o^m 0 

[SI*® 1 7] 

mm%t&xww, 1 kseRo*&, 

1 s j 

[If*® 1 9] 
[»*«2 0] 

IWtefcMllStifci **** : fei:^ 

Mix.** r^ux 9 
[n*® 2 1] 

arse*-** st*^ 2 0 u»*«)f * 0 

[»*®2 2] 

wie^f * * * v >; ^ 2 1 usautofw *„ 

[1^2 3] 

flUBf- iicxvf>^?lt./cf v.^K-*$, ft*® 2 0 CEtOf'^ * 
°[lf*®2 4] 

wirlBf-v^;^ ft i*ffi*>w v^x& (r S ) *itmt*|grffi!g If*® 2 

[**JR2 6] 

tfffif- ^10 0 «m*fBe>Br®S&*#-*"&. If*® 2 0 £32*tt>-f'*<f 
[l>W2 7l 

it|5 2 otll^W^jlfft^ < t 4) 3 o^ifc*^*!***^ If*® 2 0 

[If*® 2 8] 40 
&£tf&&frt>%i>mx*)M&.$ti2>, !»*« 

2 0 HEt^f'M^. 
[If*® 2 9] 

[i»*®3 1] 

[»*® 3 2 ] 

2 ^Kli^fl50lfli^lfi«K*w^ -y FfioT, Mis ft 2 oja± » 



http://www4.ipdLinpit.go.jp/tj^ 11/12/2007 



Page 1 of 1 



(4) JP 2OO4-5O0549 A 2004.1.8 

<r> ft -fit % <r> $ * K ft t h la • & m # » 5 -C- <o * @ fi 2 ft T v * * f - * '4 £ If *. , i i "C K 2 
o EJl ± fiO T>ff$3 (?) & * k *t i' 4 gk£ ii\ IS f- v * ;u © ft & H« Mfc H d>J- f j ft * 

^ J: tj T iTu U & & * * * * U f & o ife til 6 K £J iiT * 4 -C , K #4Jr & H 63 Pi iH £ 

•*••>- ho 
[11^3 3] 

mii*y YtiK n&n®tZ* * * JW^fflr^.* , fi>RiJU 2Ufem<o*-y h 0 
[H*H 3 4 ] » 

113 3 UEStW* y ho 
[i*i3 5] 

Htrie^ * * jv^^tf-t-^^ , 3 3 us$fl>* ? h o 

TO3 6] 

irie-^f a 5 , * * tf v u -maM&Wt 1 * * ^ 3 5 KEito* ? h » 

TO3 7] 

giria^ v * ;i^ s > ex •? > y s v * s*« 3 3 niatto* ■> h » 

[flt$« 3 8 ] 

iiriBf-v^;^ # ? x s ii c x :v f y ^ $ n A f ^ ^ * ? ^> * , W#fi3 7fcfetfo* 20 

7 ho 

Birief- * * PiiK ft 1 *t&«0 M / (Re) SrJItt-*- * »f ffl»S:«f * » ffli 3 

l«*3t4 0] 

[m*«4 i] 

ffffif-** JW, 4>£ < fc <b 3 -o«)S4*ttO*S-&ffl*t^«f, flt*^ 3 3 ? 
ho 

[gg*H4 2] 35 

3 3 KEK^y h 0 
[»**4 3J 

[0 0 0 1 ] 

*M!iv -t-CT^Sl^T-^^^^ic-e^^fi^^i LTIS^H^ 199 9^7 3 
2 1 BtlJJiSo*ll#i*tiiK&0 9/3 5 8, 2 0 4f «|^'ilt«^t|,* 0 
[0 0 0 2] 40 

*«f«a, BS^Ri^^ffif^Sf ( GM 4 4 1 1 2-0 1 A 1 ) * Jt C B i o S T A 
R y U v* * * h C J: o T£jft * *l fc„ 7 ;* >) fi -drnmrnt it ^ t i3 ft £ - SecoHfW 

[0 0 0 3] 

[0 0 0 4 ] 55 



http://ww4.ipdl.inpit.go.jp/tjcontentdben.ipdl?N0000=21&N0400=image/gif&N0401=/... 11/12/2007 



Page 1 of 1 



(5) JP 2004-500549 A 2004,1.8 

A IsJ T-.v-b.-f #3 jrO^g^N-f 7'Jf-(t"-ya Vit^'A, itteftifcRg £*S 
i« , £ J: 0? f&coSFlffi £ gfrf & t ^ n g fl t ft ft Tj&j* K IS& S ft T ^ £ 

(Sosnowsk IM 1 9 9 7) Proc, Natl. Acad. Sc i. USA, 

94:1119-1123)0 t/b#, * y Kfeicftt 

[0 0 0 5] » 
#§£<J5i£#i"7- * - 43 <Jt O^JgU*^- * - ^/^f 43 JrOVt fcf±#B) # 

iltt-C&lK 5t£K#f£o-it£ftT§£ 0 ftoT, %<OZ } )tii^-lJ-t$%toK.jfc'&f 

li^jSfe^lg.fftW^^^v-^-i LTf?^T«Ci» ? -C§-«> (Landegren^ ( 
1 9 8 8) Science, 2 4 2 : 2 2 9 v M i k k e 1 s o n (1996) Blec 

1 i o a n a 1 y s i s , 8 : 15-19) o tit * ft T v -te -f c^S^ffl^t" 

[0 0 0 6] 

/ > H ? 9' < -e - v a v , mim-B £s& , * > m # EsS J: v * * y fa # fit s& 
li-ttKx rHHd (W^DNA^ii&^A^) #XttHfcli, *»4L<H^ *> 

- *> t »•— ^ ftfl-^-a-cHg ? at* ^<?> f*> 6 &mm.(oim iuot 

Mto 5 ft * (fl^Jfx Sosnowskifc ( 1997) Proc. Nat I. Acad 
. Sc i. USA, 9 4 : 1 1 1 9 - 1 1 2 3 x L e P e c q £ X 0 s ? a o i e t t i ( 
1966) Anal. Biochc-m., 1 7 : 1 0 0- 1 0 7, Kapuscinsk 
ifeWSkoczylas ( 1 9 7 7 ) Anal. Biochem. , 8 3:252- 

2 5 7#M) c **KJ:oTli, ««-ft*S3l5"t>*Jk. 

^SfctU+SjtJftHttffl^ifC^a (Pol lard-Knight^ (1990) Ana 
1. Biochem. , 18 5 : 8 4 -8^ Pollard-Knight^ (199 
0) Anal. Biochem. , 1 8 5 : 3 5 3- 3 5 8, T i u r (199 0 
) Proc. Natl. Acad. Sc i. USA. 1 2 : 4 5 1 4 - 4 5 1 8 ) <, £ ft » 

, «8c«)9'#rto* f rai^ua , tfS*i**&, &&«o&SS#*£ffli*ftfctffttfft&&t\> 
fc, fflSt*-9->y)i'JR&5ft 1 S*Sit, -irftttS&fc, ft*»V ****** L#«o/ 4 fcii 
^oft^Ko^&o ±1543 J: Z/#wli8Stt, *^^J:ota*3^4» 
[0 0 0 7] 

91 ii , > ~f n> + <r>m $k<D frflrlj * * tb J: t>V i fc SeS Ibr frSS ft f ^ -f x & 

7D-X> - fft/Jx^E ft Cffll ) % -t y * t^t-eti- o -IKK , #®7> 

ft f IT , * V bT v *) - * -V * )K7>pft g>UHfe'ftSil4« * > 7 W^Wft 

fcf 5 ') -rt 7 7 v- * ? ft x aKT>ff^ ti * v 9 U - UK s^b i? ft 

, W.£$-*m&,Lfz (fe^-L/c) 5-*fttlix ^+*^O^gtv:*&oTSiaii?ftv itmti* 

fcE4BMifcfflSffiK43v> , r->:2 v -f F#>^y^ h'J-tffl^-CttiBSfta (S i ng 
h a U3 £ CFK is li r ( 1 9 9 7) Anal. C h e m. . 69: 3 552 - 3 557s 50 



http://ww4.ipdl.inpit.go.jp/tjcontentdben.ipdl?N0000=21&N0400-image/gif&N0401=/... 11/12/2007 



Page 1 of 1 



(6) JP 2004- 500549 A 2004.1.8 

S i n g li a 1 b ( 1997) Anal. Cliem. , 69: 1 6 6 2 - 1 6 6 8) «, i 

#i|#j$lft^ffl^.>tt^ <£ '5 SSMHStt*?* '0 , **Ut*»ftdJfc «fc <5 iS^T 
[0 0 0 8] 

lot, 13fei*^St-J3V»T. *>-/^*^)2y.±6 ? ) / r>fftl^m^1-*T/M 

X £ it $ T & o ^ O < 2 fcl _t <7> SMfr & £ * CO ^ ffl # «5@ Jg g fi T t x £ * 

[0 0 0 9] 

•f v * )Hi , «x.i*€JM3N * * M 7 'J - m^f*©f , £® > / S ftcf Y * )V 

v £iB±K '/'J / h £ HA «*JPJ K J; [ 9 ? ilft-^v * * i\ * f> i9> % ttfi^) v 

^Pt*»)#io V * * {* x :r>fft! ^ » + V * * K i3 » t & tt ffi * ft li V * C 

■t&ZtW%&o *f4 Lv^^^^fi, & l*tftO l-M y *X & (Re) £^-x_-?>[gf® 20 
l^if^ 0 !f?lL \ T * JWi , ft 5 0 0 a mUlT<0, J: <0 U 4 L < Jifl lOO^tnW 
TO, ***Ji U < 5 lgf®iSStftii*i*^-t^o *rK#4U'fV< 

^ 7, KfcuT, 2 jsH±o»»fr*rtttt, 0"* < fc "b 3 , £?4 L < 11^4 < fc £ 4 , «t ij flF 
4 L < Mt4?4 < t * 5 , ttfftK tf <H10, ^KXH5 0, < 1 <b 1 
0 0 4fcli4>fc < £ 5 0 0«S^ #*r& (&J:0\ S-frtfrjt-S-o^gwS 

**** W-) fcJ:^ (*K »u * i SiSliJSfeis «t i ft ii ^ jw f v * y >) - is J: 0 s 

[00 103 

8; i i i) f-*^^K^oT®aUT^4S#O^Hki&^*j|£^ffl=F7J^tftHli-2. 
Ifl; i v) &-&W$frbTffi<r>* -v t> ^ U j&o tz&nx*%ffi® i-.^ffif 4 ^&^t 

, %ft®itfe , m'3\l $ l-ita^o ®K.#t L'^r^ i ^Ufe^T, 2U±«ig^^fe{i, 
^'i<H3, «F * L < ti^ft < i "b 4 * J: L < < i 4> 5 , L < ii «> 

•3>4 <tU0, -^*<H50, ^4<t«i)l 001 ftti:^& <H 5 0 0 OH*4b 5t 
# «J t ^ it (ZLXZh^JL. % <r>§r %L(f>^£ Z> jg-gMS^ HJf/W^*^^^* ^ 
Kfftt-t4) o v>< 059»^>ff4 L^**»aK*JV»-C, E.*isi3j:yV4ft 

{im>cas5SEK iot it ? it * o «»sHo w-w <o ft 1 1 v> > y 
j LTrt, A»v jh*, pf*rtm. is»ai5<t^u y/^^f^tis 

* J: av 4 ft ti ;v ^ > * J- 9 - * J: OV 4 ft :i m-ffi s «t t>'/ 4 ft ii Ms :r># * ^ 
]• { ) - x #icv^v.-f #i-$f4 L^^njo^T, :r>9f 



http://ww4.ipdl.inpit.gojp/tjcontentdben.ipdl?N0000=21&N0400=image/gif&N0401=/... 11/12/2007 



Page 1 of 1 



(7) JP 2004-500549 A 2004. 1.8 

[0 0 11] 
[0 0 12] 

tzF v 7 J ?t y Y (B r i n k m a n n £ ( 1 9 9 3 ) P r o c . Natl. Acad 10 
. Sci. USA, 90:547 — 551 ) v 1 3e*a«0»fl-* *^TV»a F 

abtftii (Fab) ' 2 7?^j<>K -*«Jfc*4 4rfr£tK t«* ft 
l±3fe&£ H fcJSEfls* ft-tr (B i r d *> ( 1 9 8 8 ) Science 2 4 2 : 4 2 4 -4 
2 6 ; H u s t o n ft (1 9 8 8) P r o c . Nat. Acad. S c i . USA 85 
15 8 7 9-5 8 8 3) , filfctiU tttt ^Cv^ttii?-;' h) * ft Jit 

4 fctt*;* v (Morrison?* ( 1 9 8 4 ) Proc Nat. Acad 
. Sci. USA 8 1:6 8 5 1 - 6 8 5 5) fcL<t*KMfc(Jones*>(198 
6) Nature 321:522-525; iCffcH-f 8 7 0 7 2 

5 2) 

[0013] 20 

mm $fzu mwmi ttit ra-&^rj m mt-im, v* 

+ y- fc**fc»> f- v - r > £ ft 

[0014] 

nt*ttTt (ABA. **» JSi#o*-g-lciJttft •< Ayr ? -tM *fk 4 ft ti&iSeofc&Kii 
}|«7H)yy'x>F -f y »j *v -e- ->■ a , 4#feco ■> Kt ft {iifcftf*, * 30 

[0 0 1 5] 

T-^flEfcOffift * gyKS.43 X &/ 1 ft Siti'Tiio + ? * * ti# 4 1. < fJU IS 

(M) 8l*iJj& f Hfe3*M#*4»5: < i i 1 'W|Brti^ 0 
[0016] 40 

tfttiffiScOS-^-C^J&o *f4 L^««j##H&fc LTtt, ttSL Kft, «gg 
* f O & &:r> W# Ifbtl&o 
[0 0 17] 

b^f^Dfif*,VJ ti**H#'pT?. ffiW >Xfeiftft (ReiK ft 4 L< (i 
R e < 0 . KJ:*«r4L<liReiO. OK#'fc<ff4L<liRe«0. 001) ^PT 

* fi , If te£ J: «j t tr L o tt'litJ KioT^fti, 
[0 0 18] 



http://ww4.ipdl.inpit.go.jp/tjcontentdben.ipdl?N0000=21&N0400-image/gif&N0401-/... 11/12/2007 



Page 1 of 1 



(8) 3P 2004-500549 A 2004.1.8 

[0 0 19] 

|> * bT v >) -*fc»IMf J it , * \- 1: y ») -mttfcS&'TW x t fc^Ts *«>fca?>K» 
ftii J; z// £ A rt-jRK«ffl S ft % , * >fc ttfiffl S ft a J; o £*IB $ It A r^Saf J * ^ 

[0 0 2 0] 

Sii TfegJ 4fc« r*V l/*f- KJ fcffl§ol&fttt*i¥!iiH#* , ?\ 

J: o TliJATKUK-r * ffilx. tf , *x**7U* (Beaucagefc (19 9 
3) Tetrahedron 4 9 ( 1 0) : 1 9 2 5 ) J; tf-f 0#afifit '.Lets 
inger ( 1 9 7 0) J . Org. C li e m. 3 5 : 3 8 0 0 : S p r i n z 1 & ( 1 
9 7 7 ) Eur. j . Biochem. 8 1 : 5 7 9 ; L e t s i n g e r h ( 1 9 S 6 
) N lie 1, Acids Res. 1 4 : 3 4 8 7 : S a w a i 6 ( 1 9 8 4 ) C h e m 
. Lett. 8 0 5, Lets i n g e r £> (1 9 8 8) J.Am. Ghern. S o c . 
110:4470', jsJrtf'Pauwelsf? ( 1986) Chemica Script 
a 2 6: 141 91 , *x*Dfii-h (Ma g ^ (1991) Nucleic 
Acids Res. 1 9 : 1 4 3 7 ; is J: tf*g#lt* 5 , 6 4 4, 0 4 8 , * A ™ 
*u-y+$^~h (Briqfi ( 1 9 8 9 ) J . Am. C h e m. Soc. Ill : 2 
3 2 1) x O - ^W^ic? 5 f-f F (O-methy lphophoroa m i d 
i te) B-fr (Eckstein, Oligonucleotides and Ana 
I o g u e s : A Practical Aoproac h, Oxford Unive 
rsity P r e s s $ffil) * ft^0 E U^7'f - Kft«#»iJ <t (E g li o 1 m ( 

1992) J. Am. Chem. Soc. 114:1895; Meier^ ( 1992) 
Chem. Int. Ed. Engl. 3 1 : 1 0 0 8 ; N i e ! s c- n ( 1 9 9 3) N a 
tare. 3 6 5 : 5 6 6 ; C a r 1 s s o n *> ( 1 9 9 6 ) N a i a r e 3 80:2 

tttlS f D e n p c y h ( 1 9 9 5) P r o c . Nat 1 . Acad. S c i . USA a> 
9 2 I 6 0 9 7 ) x IN * H£#-t£ (*B#fl 1 * 5 , 3 8 6, 0 2 3*, R£§ 5 , 637 
, 6 8 4 mUt 5 , 6 0 2, 2 4 0 -f\ ^^5 , 2 16, 141 -%&£(?m%4, 4 6 
9 , 8 6 3f ; Angc-w. (19 9 1) Chem. Intl. Ed. English 

3 0 : 4 2 3 ; L e t S i n g e r b ( 1 9 8 8 ) J . Am. Chem. Soc. 110 
:4470:Letsinge r^(1994) Nucleoside & Nucle 
otide 13:1597:^2 ^23 £ O 5 ^ 3$, ASC Symposium S e 
r i e s 5 8 0, "Carbohydrate Modifications in 
Ant i sense Research", Y . S . Sanghu iiiii/P. Dan 
Cook I : M e s m a e k e r (1994), BioorganU & Med i 

c i n a I Chem. Lett. 4 : 3 9 5 ; J e f f s h ( 1 9 9 4) j . B i o m « 
o 1 e c u 1 a r NMR 3 4:17 ".Tetrahedron Lett. 37:7 

4 3 (1 9 9 6) ) , 4^; CPKfcBfclfr* 5, 235, 0 3 3 *J3 Jt O'PI* 5 . 034, 

5 0 5fi'f> ffHiKf J»»*fi 6 *Jb* J: 7* (ASC Symposium S e r i e 
s 580, "Carbohydrate Modifications in Ant 
isense Research", Y. S. Sanghu iisJrl/P. Dan Coo 

mt^'fi-t 2 #R<OSE**>fl (J e nk i n s t> ( 1 9 9 5) , 

Chem. Soc. Rev. 169-176 afcJSU o ^ < ^#-oft*T + D^Ra w 
! s ( R a w 1 s , C & E News J u n . 2 , 1 9 9 7, 3 5 1) CEttS ft'C ^ 
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(9) JP 20O4-50G549 A 2004.1.8 

fflu rt#^«K^w x>j ^-fxt^j ra&s&'W x») nt'-v'avj isiicF 

0''J7^yV^t^o fflfg- r ^ I- 'J > V x y h £f*J it , •/ o - 7ri«* cofeStiSSivU i 
iSK 69 ' w x V x -f x i , * i. T-teog£?y t fi^'ft '/>fI{S K T * 4 fctt i o < t ft 

^*ft£^-)o «(*'^ X'J X-f *f- v's >Ot*81K*tt** h y >X^> 7'<J X 

•e-->a>iJj:0 , x h 'J 7vx7 WW X') X< a g^^ff^rX 
* i) , £ ft * JJi^ *? j* - * OTTfS* * o W X V X f -tf - -> a y <D&M$) ft ^51 1° 
£ fix PjA.fi T ij ssen ( 1993) Laboratory Techniques 
in Biochemistry and Molecular Biology — 
Hybridization with. Nucleic Acid Probes % 
I®, ^2$, Overview of principles of hybrid! 
zation and the strategy of nucleic acid 
probe assays, Elsevier, N. Y. (T i j ssen) Ufcfti & it 
&o -iftfc* h 'J ^ vx > I- ft'W 'X'J X4 -tf- v- a >43jr tftt&*ftt*, fflS 

O-f ^^JfliJ^'o HT#£^gr^J^i»£ (T. ) J: ! 9 <>fc5 t^^T** * 
TKa*?3iU>„ T„ li, (m£<0^>&SJ$J:tfpHc0 7X) j£fc!iSF!l<0 5 0 
^^Ic^L/cXc-'T-t/N^'/^X-fX^-^^X-^^o I- 'J>y^ r-4* 20 

ttli, #^<^Xq-XUo^T<??T„ tfl.^J:^:If?U„ Nifcli 
7 -+r'> 7-0 v !■ K 7 U A t tz it 7 -f > ?ClO0*8ii *Bffltt&£**t & ffl 
Wf}i&&to' s 4 X») X-f-if-v 3 y<fttz£><D7s V 'J y v x V WW X'J x-f -*£--> 3 
rt^-flliix W'W7'JX^*"-v'3>v§tfl&ffl^"C4 2^-C*D (flilfSaml) r 
00k (1989) Molecular Cloning: A Laboratory 
Manual (|2|) 1-31, Cold Spring Harbor Labor 
atory. Cold Spring Harbor Press, NY&£ mXT<OW 

^ft t ##.) > '• w x 'j x -f -t?- -> a > imfc^ft $n& 9 k 7 h >; 7 -j x y 

h fcft»*ft4>-*ll±v fa 1 5 t>PA> 7 2 t X*<7) 0 . 1 5 M N a C * 1" 'J > 

vinftS#ft«)-«li, S SCttfl&fctfMIB 15Ws 6 5tW0. 2x » 
S S Cf$6&-C-&* (PjAiiWf Sambroo k#j!50 0 <tv>T 7X797 K'X 

d - Xffi-t£pk£ t& c, fixf 'J y v x y lift 7 h 'J 7 v x 7 -y-&i§j- 

Ji^feifTi- * o « X. »f 1 0 o £ 81 A & > 7 u # ■f- ¥ w-Mttv 7, h 'J 7 v x 

>->-j5fe»«>-W{i, 15 53-W, 4 5mixSSCt*«, <?!)£tfl 0 0*i8x.4E»^ 
7 Y<r>-r.'SA\>(r>izW&>K ^ 'J ^v^i'-itSfl-flli, 1 5 4 0 
4 x ~ 6 X S S CC&&o 
[0 0 2 1 ] 

r^Htt^*J fiv 1- ij-AtiJ»t* 2ll±^)W^^ (1ftA.&fr¥rW) 

?t ) . ?t t x. -r>ff <0 ji-f - ^) ^ •< -Xt? s [5] - f|)o,tn.t<i)> I W cMl * <0 t> 40 
ffifyn®M<»®^*W-ti>Zk WW ttot, &*f%WjEfr»i^iii<7> r«»J 
k ?a o jt-ffiS 5= * lief M I* J: o X ikfei' ?>.:i s s T § . IS <D-zr$r ® I* HSfti" S^lt^ti 

[0 0 2 2] 

j i4 ifeffi;, s^o^x, ^.^v^a, < 7 X77ftt~) ^f«fflT^ 

7 ,7i h ») - j: O'/ 1 ti'E-ES£ J: 0 s / ^ USE 9-#f ^ffi* f ^ ft * 0 «F 4 L v> II 
^tffl«)*St LTii* ^-i ^ 'J ? ^ > ?i !• <J x-lt, S«* itlilieu > XX 
-f 7s 7 ^)V7 7 .Ti Y *) -77 7 -f K JW ^77 h »} < 7 tf- X77.^?ift t*36 f «6 50 
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(10) JP 2OO4-5O0549 A 2004.1.8 

[ 0 0 2 3 ] 

mm R-^ * u y z K)v? >s y 3 mp^t**** >^ n v -j sj, * 

y v * h ( J - * JS+fc *tSUftBrjffiH«ffl S ft&o /am r >' * v ■< K*> ? > 

commmtmK n jt & ) +m * u ? * * > * i- u - * m-t/t s a imt. # 

If £ 5 . 6 5 0, 0 6 1ft f£fc<Oii Ik 4 ? V ? * *° A- * > ^ h V - k SM&Oltt-? 
mm 3 ft & *£teE&i&mte^Oteffl *mt fcKteffl 3 ft& • 
[0 0 2 4 ] 

^^4«iSi:Sf?h*?)?, -7>fff % 3 ft e# > -Hi t> 14 ^ -v * A- K & o fc & 

iwfeltaoT r^ra»K3- Kit 3 ft &j 0 *9*?ftfc5m&tff*fc£*ffl#*6fB 
+ c a ft $ ft * o * * .wttt n v * mzkm^frhT * t * 

[0 0 2 5] 20 

tMiT^r:Sf©i^«Elf:«i¥t^o Sot, feffi U&ft i ©H«>tfWia£»dU Hi 
^-f^fe^t* (4fcfi£*L4v») !|ieo*#f***r*BSlK«ail + *Jt*K«iffli-4 

[0 0 2 63 

t>*ff -e ft *b * life #*r& #- *> E SO t & A: * m fife * la 3 1 & £ i 4 < fcUtt k 

2 ftf#4<o-C\ > rJVTOio £ o«,ftx*l»%£ ft&<> £ftii 

nm<n> >)7.? i> im 1 fc a mm * ft 4 e 30 

[ 0 0 2 7] 

it, j: tffl-tfiwfttb *tt 0 x ort^xft-c * & 1 1 ^-^^ ? ft* o 

Sc« ^ + * ^ IU ^ my ? ft f# 4& c 

[0 0 2 8] 

[ 0 0 2 9 ] 40 
4? t » 4 L l VLH^X, it ') <M£. if -> * v K) *° )W ^ > ^ N 'J - 

"C> fflllii's sDNA^d s DNAtitfa* ^^P>>^i3^-cmai'2> C 
SKft^ftj^^-^, H -f Xco s s D N A UJt^T , D N All f>^/v«^)l0l^ U 

[0 0 3 0] 

o/]^ S til -> 7. r A * it ttl" * o 55 
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(11) JP 2004-500549 A 2004.1.8 

[ 0 0 3 1 ] 

(II. ->^fA**S*) 
(A) 

* v * ^ ii s f- v * in; o S ft « ® * fi-fr * ft to f * 

* *>m<?>%3 SOS 1 * K i-4 K *) , »*± m J: o Sr * -f '/O f - -v * jut ^> *56 

T & £t * i t £ , * * <r> 59-*r«U M £ 1" * ft IS offl jt tt 5 * ? *i * ^ o 

[0 0 3 2] 

m is £ / i ii its 2 *l T 8114/ aifcJCF/^fcfi^fcfttf&SeSftfrS-*. 
[0 0 3 3] 

mm fv^^of ¥^-VJ ii v & u -f y *X tbtikfi * IB £ 1' * & £ £-* * + * 20 
-r$to*>, «9 fctftatttStfJUJ: >)£E3;fca feofco^Tttffl 

[ 0 0 3 4 ] 

R e = p d * / 7 r + jo u d / ? 

t:c, uii&tt^MK pimmm&, yimmMfe, <lli*-v*n<<o®mrm 
, r fiia«W* < fki- * e#M * - fcitu / r = <5u / d t) o SI r*H4-* 

JiffSBSOi %«d^v^tft#f *c V*®f-ir -tftfi rvj <oiMg£<?>te 
Kt&^ i-4 v tv^/; C t #/r ft^l^K^- V * % R e <0ftf?i^ Sft 

£^co}ii|i(ft%&#^££i£# 5 -C&£ Granger ( 1 9 9 5) Flu 

id Mechanics, Dover, N . Y. ;Meyer ( 1 9 8 2) i n t r o 
diiction to Mathematical Fluid Dynamics, D 
over, N. Y. ) o 

[0 0 3 5] 

[0 0 3 6] 

w y *--¥**i-££H"cfr< * *#*5au * &\ 

s&v^ ^'mn^n.fz^ \ ^>^nmm^^^, a*«±R< 1 o oto^t 

-f X * * mm, >' ^ta Mi -C* * o &Hv>f-Y^ ,v*rtt-t^«H ii . ft 
0 . 5 a L 1 0 0 mm--e<fc& 0 *5 1 ^ m-l>3 10 0^ m<0#1i^t^<0^ ^ V V 

K» IL(> ft 5 « m-ft 1 0 0 /t msi<* t Jif J U>. Jt » * U> 1- > v ii, 
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(12) JP 2004-500549 A 2004. 1.8 

[0 0 3 7] 

* t> > £ 55-#r& «o Jfc a jb«fT ^ t# * £ fc #S jW £ ft <t o o L I > 9-*H&rt*S I ■& ? K ^ 
f, -€-0 Lfc^ffi^Sx., «5HS-f <0&16l co&f *3 

i c* 7 * - >u* 7 *u go' < $Mfrfe® £n * If m i n * f Mtt * i t u «t o t , w 

[0 0 3 8] 

u *«, *-n«> A-mu *mw%t\ **tt,e>vim**T&z.t.w 

•v * * tit . ^-7Lfta^6D»^#, 4 ?fc t* tttf l^#*^KJtoT»*i"4ii ^ x 

[0 0 3 9] 20 

* « * * il A f « « » U # L # « a 1 * I &5 K * Se L T n & m !k & ft $ a -f * * ft ft a « 

»#*MtT * - t ^ g * , i * Jitt-frff^ V S 6 , «F i t 

[ 0 0 4 0 ] 

5 7s f- •;' tr , -fc 5 5 •;' * 7 , il, IS, > * o -f K, *M>#, -t * > F- * Srtr 0 3 
^y.'^l (01 it tf-t > i-JW&s T7fv-x&&O l tfVT9 ™ 

m *UfV>, * <J 7-n fc: e u > , # y 14-^^ ,v V) . * U ^ 
(!;^)k/f I- h) , tK',> feT~ 'y* f^v 7 )V* V K (PVDF) , 
[0 0 4 1] 

s«o^, -c-^^a ? tia?ft*^^^£ta-.x, i^^^^ 

^-S-frT'/MAti-lRK, -eo*HJ*flri»c-r**-> 4^!i^4< H«i*ti)SftK, 
C t i> % V % & o #(411 L v « ii, « x. 'J /f,iv-o^> ( P DM 

s) v # >) >7 1' * >\ #v ji-fbt""^ (vpc) , ') t. i' > , jK'j^jp*^, 

[0 0 4 2 ] 50 
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(13) JP 2054-500549 A 2004.1.8 

*jv*#*£*k HHtU^^f-v **fcffl*:fcT* fHciotll 
/ S ft (±^Ubi3 J; i// i ft ti-n- > 7>ftft/gE«flB*^fr$4toSj££« t -t* £ i ^ 

§ & o 

[0 0 4 3] 

it&^rt 5 , ^Od^5eI1 (ffi)jtJJ, PVC, jKV ^o^l'^i jfcli^V x^L-v} , ft 

•f 7 ? , £1 S ft ii S-frft £ - X it , #fl#.}»& t>#:oo ^ h <D n fii 1 W± Uf§ 
[ 0 0 4 4 ] 

it 4t * t5\ 5: ft ima-vm n <r>mn, *>?n><»mm£* vv t ft iiii-t «o^ai o ft * 
7 'j -n%mm a to * + e 5 y - 1 1. -c«*. *> n & 0 20 

[ 0 0 4 5] 

(2) 

ron Technologies, Tucson, A z) j5^^a1"« zK I 
[ 0 0 4 6 ] 

inx, iJSfl, x?f^\ as, #ft:£fti;Jt*£afr^weT-&* < > 

[0 0 4 7 ] 35 
D-tr* (W;t»f7* M)v^77.f) *Jfli/»TlMls3*«> 0 iifiaJ, vOof'O, (JO 

<0»l£c>ft<£>, ^te^-^Xm^^-f ? Df^-f *<*>S&1'1^ (TC 
) ©.it (T) ft * £ ±N$te7J[] If K Z o T H ^ ? H ft %M ivf^ ^ #3 *tf/< * * x * 
y ^llffi M * « m £ v> gj$ £tSS § * 0 
[0 0 4 8] 

t c Wk k & ^ t ^ >? x - / n u g ^ t ® * - y ifttfc-t 4 ft <6 K ft ffl ? it £ ^® J- 
^ 4- HTfife u J: t U l^iE 7? § * o I C Kit K K , y f^^B-tx 

pf;<0 J* 13 v >T i v S ft h V- y ^ * ffi?® i- ^MKDXI" & ft * I* -t^ "t & d <>: 

*sivci.>fcv»tm*fi*) *&ft*t*»ft* u ^ A-ig-^t v»o^fc^aia4:ttffl-j-* ;L 

^*^ai"*ft*K. W^^)^set)^^ a H B *l'£iCfS^ v Sft!im^k^KJi-;'^7, I- "T* 
[0 0 4 9] 
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(14) W 2004-500549 A 2004.1.3 

-jf-yr&mj t LTJn&ftTnAc iwftiS^fi, »»iaiit0>5£ttx ? 
px-mTitziutyeffimT&M swi* * ; * y»*)y?-txi*i a & & ( 01J 1 # , ^ * 

[0 0 5 0] 

* y ;/^&£iftx*;u¥-7"5;<vi£fcio+Hfcli* El&te-f* 
3~-y^yy>,t, m>mttj%x^v * ») yyteAa-f^x-vx-y + yrntzibm* 10 

9 X v * h 9 - * £ iiffi?) $ x - ^tc*f L Tl**t % c i 1 # -5 o ■< * 
J&t,<Mc$> K Rfo'ft 7 7 X v -< * >*#Lfc#*><>, * 9 > ^HMffi-4**1lO 

i £ ttftx * )v f 7 x -7 &£tf> 4r *> b j*L-c*L<«a?n*oao 

Z t . Ufa 7'U * ttJ*©£*0«Jl* x ? f- y y?v -t % fc £ & Bj ggft* # 

(flitf, Choudhary ( 1 9 9 7) The Handbook of Mi c r 
olithography.Micromachining, and Microfab 20 
r i cat i on, Soc. Photo-Optical I n s i r u , Engine 
er, Bard & Faulkner (1997) Fundamentals of 
Microfabricatio nM) 0 ^c, y <f g I g#7X^ ? 

^Ov-f ^0"7->->^jJtt0ttffl^*Wii, fcBifcttfcS, 1 9 4, 1 3 3f,_RI 
5, 13 2, 0 12f, mi$4, 9 0S, 1 1 2 #33 JOMajSM , 8 9 1, 1 2 0fUl 

[0 0 5 1 ] 

l&iM^fcif^T, *Y*Jl'M\ (10 0) 7^'N:|3nT, -f * * & <fc 0 s 

m& i/^-^$*t4*ftcnn«7* h y v 7 7 < /a ^ T»$B7jnx § ft & <> 

xfyy->'75>, t'D^r^-^ (EDP) ** 2 gx? f- v ^tcttfll S it, ffl«^*ft 3° 
5-**fc*!>K/-W (Pyrex) 7 7 4 0 */<- 7*U- h * jr-< * 

[0 0 5 2] 

±sfecoa *) > £f * i- ^ #1 u & ^ x , * * * jui s 7 t. , * li , * v tr ? ■) 

[ 0 0 5 3] 

ft^ucx,H>ft!i!'Jxfi,> (Acs i urn <g*3i9&) ) , *U*W7^^x9^ 
h ( E n g a g e (#^SfI) ) , n o x >1b^ '? x-f- u > (flx.tfH 
y p a I on (JNtii&) ) v ^7HDi7X h-v- (ffllx.JfKa l r e z 

P DM) x aift*'jxfb> iWatTyr i n (£»B#) > v #fi*> ta^yfi-^ 
if (W>LUrjt« 'J -f a + -9- yft t*) XSS ? Jt4 0 
[0 0 5 4 ] 

(B) 50 
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(15) JP 2004-500549 A 2004. 1.8 

^ o ist * ?t * k > i1^t>^- t $f Has nig & * ttifiift * * 

[0 0 5 5] 
[0 0 5 6] 

w u & ^ Tfti?n«fs^t^ msij/jes^b s *i * »ttt»d^a« * *i * «, 

[0 0 5 7] 
[0 0 5 8] 

en oistn 

(a) ftB) 

♦fSWufe^Tft-frffl^t LT*ffl"t*fcje>ott«ii, a*tu&a©*»o^©^-f 

IRfttttK mitfs f J ADMA, c DNA, mRNAflcf) tf«:H 5 f^ 0 g 
JSR%4«ti»**»-*-a*ffirt^** fctf Sambrook?) (19 
89) Molecular Cloning - A Laboratory Manual 30 

(*2R) . 1-3*. Cold Spring Harbor Laboratory 
, Cold Spring Harbor. N. Y, 0 

[0 0 5 9] 

Ld*U ft £ U^ftif^KfcuT^ #®iiW;U*ft*-&lftK«5:oTSr&U (de no 
v o ) ffc&Sft&o iff £ %m (ffl)xJ±'* V V K) UU N e 

e d h a m - V a n D e v a n t e r b (Needham-VanDevant e v h ( 
1984) Nucleic Acids Res., 1 2:6 1 5 9- 6 1 6 8) KSt 
<OM ! 9 § stJ^rf'/M t ffl ^ & & £' Lt\ B e a u c age43j:I/Caru t her s 
(Beaucage and C a r u t h. e r s ( 1 9 8 1 ) , T e t r a h e d r o 
n Letts., 22 (2 0) :1859-1862) &m%Lltc, HS*^*5? ^ 40 

Uti— iIRt- v Pea r so njs^Regn i e r (Pearson and R e g n 
i e r ( 1 9 8 3) j . C h r o m. 2 5 5:1 3 7 - 1 4 9) CKHR4>» *) » * -f r -f 
)V7S K^)U*«*||iifc»iTr.5|->3£^HPLC«)4r%«nJ»-^t:J:oT*ff 
U n"^ ^ + K<0ffi9Ht±v Max arnfcJ: t>'G i Ibert (M a x a 
m and Gilbert ( 1980) in Grossman and Molda 
v e (S) Academic Press. New York. Met (i. E n z y m o 
1 . 6 5:4 9 9 - 5 6 0 ) Wfk*W»*i6*ffl^TI6iS-C§4o 
[0 0 6 0] 

(b) M/»77^^l 50 
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(16) JP 2004-500549 A 2004.1.3 

<C>*^icJ:o-C^1'* Ci^tH (15!lx_if. Harlow & Lane (1 
988) Antibodies: A Laboratory Manual, Cold 
Spring Harbor Laboratory, and Asa i ( 1993) M 
ethods in Cell Biology 3 7 $ : A n t i bodies i 
n Cell Biology, Academic Press, Inc. N. Y. #0. 
) o 1^S13^> f/M*fiU ^lt/M3lL^^i:Mt>^t: N^-^t'^/v-t-^^^lSC 
Jijf&ls (Pjx.ii'7*^) <H^J: -^-Cit£3ft& < > &ttL<0&&B.&%%K 

mfeiUfc* m$L-f & tz £> k. ft s -t- £ ^ 0 a$ x. ? 7 .-^ g ^ *;^t- M£# 1 1 ja 

# 9 ^ d - + JH/t#<7>£4 K » £ L i^fclKSt* * , i fc *JRK #£-f £ 9 v % i> , i° 

*K-&*fli*fcJ:oTflUfe3it* (flxtf, Ba r a n yisJCFMe nifield, 
Solid-Phase Peptide S y n t h e s i s ; 3 - 2 8 4 I, The 

Peptides: Analysis, Synthesis, Biology. S2i 
iSpecial Methods in Peptide Synthesis, Pa 
r t A . ,Merrifieldb ( 1 9 6 3) J . Am. Clnra. S o c . , 8 5 
12149-2156, and Stewart^ ( 1984 ) Sol id Phase 

Pent i d e Synthesis, $ 2 Hfi* Pierce Chem. Co.. R 
ockford, 111 <MB) o 

[0 0 6 1 ] 20 

fc^^J^T** Tyi.'O hUI^L, »»^Ht4. *<Om®<T> 

gSflj K # f « fc&Rjfc 1* , ftlft 7* ') — K & fr , ffl H&#t& Efc J: CFptlftlB flfe^ <D 

jj M Z * £ -* * - 1 1 - ct o T i£«i i" & o M i- * *>m*> gSJ K « v \7j «s # 

KHar low & Lane <> 
[0 0 6 2] 

'/un:, BrMwfitlST-^K &ftfcS!j&^£<ottiUSJj&£* -^U#®ai»t«ie^^ so 
Jt oT. ^re-fbt* (KohlerfiitfMi 1 s t e i n ( 1 9 7 6) Eur. J . i 
mm a n o 1 . 6:511-51 9#apJ o 5pJEfltf><ft*£8eH\ ^7*7. * -f > • 7 
-f L < iiV- h n -f )i>A t fcli 3 *TJ3jai J: a^ftftjft* 

£ 0 M - to* *FHk«7^ P, £C63n;-4, tnC g K o ^ T 3f Sotit & X V 7 7 

J<;^nt-iHn;#^li» Wtl&^m±^».8iJ^^?±A.*^fr^-m^i-J:<'-C 
J<f»-C* -&o li I H u s e h (Hus eh ( 1 9 8 9 ) Sc ience, 24 
6: 1275-1281 ) HJtlJlRSiSftfc-tt^o ha*fctfco-CK !B»*-*>DN 
A 7 f / 7 '} - - 7 £ itUlot, t/^nf - JVfit#: £ li % (fMte 

777>'> K-t"*DMA*Kltfi51l*^»t4c:t t^rUB-C**o 40 

[0 0 6 3] 

PR tf-#$RJ5ift: (scFvifc & t'^»-7 7^>ht, 7 r - -f 7 

t* i- ■ ftffi * m m*k/ MVit & d t ^-c * ^> <, ^ t- u 7 £ 3 -e % 7 -f ^ 7x ^< 

9 t 'J * 7 t - -7' £ ii 7 r - v ) <Dgffli~$Cfo 7 7?.* >■ h ^^flt* § -6 ntti ^5:^ 10 

1 ° *^X^^NS&^U-7<07^7'v i ;-^^m-fiO|g^3L*7 7^j! > 

l^-f) ll#7v^^> hSfci^si^ r- PWR* (p I I I) 4r=r- K 

tifiEfUWA?*!, * LTfAi*7 7^> 7 h- p I I I§5^7^f!fl ? 7 7— 711 
Itf -f 7 7*W ? ft & (Mc C a f f e r t y h ( 1 9 9 0 ) Nature. 3 4 8: 
5 5 2 - 5 5 4 ; H o o g e n b o o m <~> (19 9 1) Nucleic Acids R *> 
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(17) JP 2004-500549 A 2004.1.3 

e s . 1 9 : 4 1 3 3 - 4 1 3 7 ) o 
[0 0 6 4 ] 

7 t - v<7>S@-t<?)w;&7 7 > f«B^-Cafe*(0-^, triKiS'frffi#7 9 ^ > h * 
ff.-jf 7 7->'li> 7 -f 'f-^cv I- ^57 < - I'M c C a f f e r t y h 

(1 9 9 0) Nature, 3 4 8 : 5 5 2 - 5 5 4 ) £ X oT#tt-fr 7t- v j&> i^l 
f § &o «t#7 7 7">* > I- ?>7 7 -f -f -f ~ Kffe# Lt, -ltf)?7 f-r.(- ggiJi- o 
'/>T2 0f-l, 0 0 0, 0 0 Ott©aft*J&«ft&ft*« l*U #Ji$Jlfc7T-vt: 

^®ij££ft£-£& it^-ei^ cwj^kit* 1 0-ceo 1 o o o«w>*B*«2 a» 

gJPJKfc^T 1 , 0 0 0, 0 0 Of&K* (McCa f fertyfe ( 1 9 9 0) N » 

gtnre, 3 4 8 : 5 5 2 -554) , |otil«v#f?A (Ma r k s t> (1 
9 9 11 J.Mol. Biol. 222: 5 81-5 97) , H&0CO7 7 .-f 

fi , #j?77-fO*it4fc^Lfl4. foE?> 7 r - ✓ 7 0'7'J- oS9J^« 
8S-tt*f:l,TtC*©t, *&&ft?v~>lU 3 - 4 @^&ogSUtfi&*.:#tg£&£- 

[0 0 6 5] 

V: 1- fii#<± .77- v ±T^t K * § < tJ> V jtfei 1 W< - r* U ~ * f ' -f X 7" W 
f«:.Hao £ fiitl« (Marks^ (1991) J . Mo 
I . Biol. 222:581 — 597) o l**«»tiJV»Tv t l-^MU ^ 
t# £t * &i«v, J3 j: 0 s v i w*- h ') - #$&#-ffc K7 - *■ 6 p C R u j: o t ja 

F v mB? W*- Y ') - fcftK L , £ *Ui 77*— "7^ ? * - K * D - ^ 2 ftT 3 0 0 0 75 
7t- yffifto 5 4 y ? ij - * fts u & (151*) 0 c © r*i&3g?>J 7 7 - •✓tit ft 

, 1 7 *j@£*fS**t)t!!£Kftl.TijiIfc?ft.fc (M arks'? (1991) J.Mol. 
Biol. 222:581-5971 Marks £( 1 9 9 3). Bio/Techno 
logy. 1 0 : 7 7 9 - 7 8 3 : G r i f f i t h s 6 < 1 9 9 3 ) EMB O J. 1 
2: 725-734 :Clackson?> (19 9 1) Nature. 35 2:6 2 4 - 

6 2 8 ) efjimt, t k)*^u?u;/')y, fe^7D/'Jy s IlilElffe^ffCE 30 
A*-g-tr» a£*>/<*ft£*frLT£43*t!fc (Griff i ths?> ( 1 9 9 3 ) EM 
BO J . 1 2 : 7 2 5- 7 3 4) , lr;, ^05! omm^MWimm-f & :ii:i-?T 

S?*l*^!Sto^T**t#^&5-CAl9, 1 :M- 1 0 0 nMW«H«T7-f ~r-f - 
(Ma r k S f> (19 9 1) J. Mo 1, Biol. 222:581-597: 
Griff i t h s ( 1 9 9 3) E MB O J . 1 2:7 2 5 - 7 3 4 ) 0 £ *) 

7 7 - vffi*? 7*7 ») - fi, <fc 7C $ V» tt-fr«)JSa -e> A ^ «■& 7 7 ^7'(-(0 

[0 0 6 6] 

(c ) fe^y^'T-f) 40 

mm^^a^, (js^sj) >^g-c& sgt& 

[0 0 6 7] 

^*f-ufiai-cA*o ZoXnKXmt-. WTCI^ftv^, «6H5T^*=«7AttK, r 
7^7'f-*5A> *7A?C7f777-f-, r.'UmStfti&irt'S'tr* )l$fl^^> 
^^KfS»^**tf (-ffiWUii, R. S c 0 p e s, (1982) Protein » 
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(18) JP 2004- 500549 A 2004.1.8 

Purification, Spr i nger-Ver lag, W. Y. : D e a t s c 
her (1990) Methods in Enzymo 1 ogyll 8 21: Gu i d 
e to Protein Purification, Academic Press 
, Inc. N. Y. #BS) 0 
[0 0 6 S3 

S*^£ffi&x_fl<JK&?IL3*U f LTN i 2+/NTA*P"?h* r ?7-f-*fflv»T*|H! 
[0 0 6 9] » 
Silvio BrM«EFfljWt«W£^$i-^ fr^tfU ^-coiimft # U ^ 7*^ Yt IX & 

aftKfi^T^-wTsyaia^ifc^uttfflSJiAotrac-fb* Fmo 

c, Tboc) *flJi*»TfrkH*o 
[0 0 7 0] 

*Jft©ltftUo^T«, BaranyfciVMerr if i e id (BaranyisiC 
Merri field ( 1962 ) So! id-Phase Peptide Synt 
hesis:3-284M, The Peptides: Analysis, Synth 
esis. Biology. |2t: Special Methods in Pept 
i d e Synthesis, Part A . ) •> M e r r i f i e 1 d h CM e r r i 
fields ( 196 3) J. Am. Chern. Soc, 8 5:2149-2156) 
# J: l?\ Stewart^ (Stewart*? (1984) So! id Phase P 
eptide Synthesis, |2| r Pierce Chem. Co, , Roc 
k f o r d, I 1 I ) KJ: ^m^ft-X^&o 

[0 0 7 1 ] 30 

, c*ni, tt-&?>/"<*Jl4:3- K-*-*DNA*ifce*!lfrflsjft'**lSL #5E<o:/n**- 
* - *>W*PTO&3l* * v !• CDNAtK IfS, 13 v>T * > R*5&S* 3 

lift, ^SU^^/^S^StilS, 

[0 0 7 2 ] 

♦SSWoR-fr* tt/ciig£?!]^3- KtiDHAIi, ja*04E5!l«>* o- 

- V I xlUWt fz \U Narang^*x*h'Ji^f (N a r a n g & (1 
9 7 9 ) Me t h, Enzymol. 681 9 0 -9 9) , Brown^O*x*-yix 
rlt-tt (Brownt) ( 1 9 7 9) Me t h . Eniymo 1 . 6 8: 1 0 9 - 1 5 1 ) « 
, Beau cage &o-yx* rt/*x* 7i?'Og CB e a u c a g e h (19 8 1) 
Tetra. Lett., 2 2 : 1 8 5 9 - 1 8 6 2) #3 J: i>\ 4 , 4 5 8, 

0 6 6 ^^Sim^tv>o/c*S!-J:^ia-1g«i'l:^^^^^s ±&<n Jt ? fcMoil 

[0 0 7 3] 

COS. CHOfcJttfHeLa 38Jfe*M3 J: ^'#gf!i«m'> t'«0HU K&ZKVM&MkZ 
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(19) jP 20O4-50G549 A 2004.1.8 

+ 13 i; 0*° 1 J 7 f - y a > t' tits Vi-- & 

[ 0 0 7 4 ] 

y ® * '7 A»i 3 ft ^'E^7L t f:^©JSS- iot, £ft 3 ftft^3M«~ 
3 ft # & o 7* 5 * 3 K I* Jt •) j|2S*£jft * ft * «i\ a m p & fc^ g p t IftT , 
n e o -itte^is J: 0* li y g Ife^ KK-gr £ ft* fcfrffc «t *) ft ft & 

tfrfe'so IM4 K<tot jgK 3 ft $> C t i) f X" £ & o 10 
[0 0 7 5] 

[0 0 7 6] 

«+ * *\ m-% k. jt >) £s* 1 4 j»> 4 ft rt v <mm t^*t & - 1 § & <> #seo4>«* 

*g&*>jt&0£i60gi!&f;IU in v i v oT?-t4i*>*ft»t*»* (7'^yJH'7> 
X7i7-tf} eo K E U J: a* LfcS*HU n vitro^ 

^ft*OU^**«KWiiJ:^rl'-d-«S?e«j&fejfti: LT«ffl£ft#& (ichikaw 20 
a ft ( 1 9 9 2 ) Anal. Bioctiem. 2 0 2 : 2 1 5 - 2 3 8 ) o -> ' T V h 9 

X. Ii\ V 7 ' I ^ f 7 > a 7 x 7 - t f 7 ^/ )^ 7 7 7; 7 £ 7 - f t (?)a^*5:tl 

ffiJl't*#<eo£gj&«fi&'C<&& < > WjSWfc^fcWU ffiR 1^ WO 9 6 /3 2 4 9 K I 
toft (I toft ( 1 9 9 3 ) Pure A p p 1 . Chem. 6 5:7 5 3) & h OHc 
x Tfcgl^lt^ 5 , 352, 6 7 0^ 15, 374. 541 ^43 £0^5, 545, 55 

3 -t k ? ft t ^ a 0 &g j3 x (f&nu fej k u ^ti^t 6 ft & a\ £ 

ftiiitfe*)^ ^!*J:L> ! t2tf)^ , J3y;vh7 7X7x7-t'@^?)|it|*, ftioo^ 
[0 0 7 7] 

-fb*-&«05&^tt Zhang (Zhang?* ( 1999) J. Am. Chem. Soc. 

. 1 2 1 14 ) : 7 3 4 - 7 5 3) K <fc ft "C Si^U nx. s 

, MA\ *4f*ff.a**"/vn- tt J: *> ft 

i" co i£ * $ 5iW EsS u £ jq £ ft * ft 4 ft & ^fr* IE! e & >e t & 0 

[0 0 7 8] 40 
(2) ****'N.Ott'fr*fl^0>fJ-*) 

ii\ ftfffc-g-S ft* t5> 4 ft (i, ^HW 5= ft ttlMMWfciB^*^ LT#&#*HrCH je ? 

ft#£ 0 
[0 0 7 9] 

KWj5*ftT^* 0 ^Ji-tf, Ichiro Chibata (Ichiro C h i b a » 
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JP 2OG4-500549 A 2004.1.5 



t a (1978) Immobilized Enzymes, Haisted Pres 
s , New York) fcWCuat r c-casas (C ua t r e c a s a s, (1 
9 7 0) J . Biol. C h e m. 2 4 5:3 0 5 9) itfz^o 
[0 0 8 0] 

& W Is !) B X. > 7 ? -t ■ -f & ft * # ft W £ • t' Is • & T * £ m n ?£ 1' « « ■& i t W -C & & 

o as^oft&f&^MIflftfc&^&ao its gffiii, 

a v » ti , % m £ , * n # i & & t im# #ntt c££ + * t o i *± « t a, # l * ^ 

tii&&t*>1)K 7 'Ja -> ML* & < itlS S fcfc * ^ -'^ I i ii »■& I ft ^ 10 

^4, 4 4 7, 5 7 6f-£<fcOW4 , 2 5 4, 0 8 2 -f>Ki3(/»*C|Ml3 iltV4<> 
[0 0 8 1] 

TttfflSit*-^^ KvMJfiH (DMT) ) Trf»rf*fcKWfcff*«><k*-fr&*8 
lis * i^f- K) i 4 JH# 3 ti U K 4 fci±«»fc «>*KflMg£*£ 

$5. 14 3, S5 4t> PCTftH#*W0 9 0/1507 0, WO 92/10092 ™ 
13 J: tfWO 9 3 / 0 9 6 6 8 . S £K F o d o r *b ( 1 9 9 1 ) Science, 25 1 
, 7 6 7 - 7 7 #B3) o 
[0 0 8 2] 

o^fft^ctoT, 4 3 at#* 0 N-xfiv? 

**, L e r n e r 6 ( L e r n e r 6 (19 8 1) Proc. Nat. Acad. S c i 30 
. USA, 7 8:3 4 0 3 - 3 4 0 7 ) , K i t a g a w a h CK i t a g a w a h (1 
976) J, Biocliem. , 7 9:2 3 3- 2 3 6) , Bi r c hij^CFL e n n o 
x ( B i r c h and Lennox ( 1 9 9 5) |4f, Mono c ! ona 1 A 
ntibodies: Principles and Applications, Wi 
ley-Lin, N. Y. ) #M) , 
[0 0 8 3] 

K §2S S it# •& o i@ Slf co (0 -1- v *> jkoMS* , -5-wfegU^tt*f- + *n"swtr* 
[0 0 8 4 ] 

S!l^-IiS3*^bf:Kjfe&73£ii, S i g r i s t h (S i g r i s t & ( 1 9 9 2 ) B i 
o/T echnoiogy. 10:1026-102 8) ^IBftLT^io i^^^T'Ji 
v 4 £ tJfclS S@ t f> 'J > KfiOffiS^ ffl J± , U ^ * - t>T t LTf6< I- 'J 7 ;v 

4- n ^ )V — T 'J — )V - T v >} y * -& * > t Wi" * 3fcfet4<tRr 1S6 ftS-&ft u 
J:oTM?«o 3 5 0 nmfc**t*Ty-*-yTi/ij y tl)B3IO*i&1t'(fc{i*Rl6 
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(21) JP 2004-500549 A 2004. 1.8 

[ 0 0 8 5 ] 

jtt^FS L^*^Bili-i3v>T, i&BfeV «J * (fused c i I i c a) *-v \£ 7 ( ) ~ 
WiSO^m) li, *^#Ti§ie->') #^B£M1-&£&U^*'*v«ffli (Epo 
t ek 3 5 0) ?>ii Ml & 0 ^tt'v'J- §f DNAif 

ft x^^v^grr^ -vt:5U-Sffi*^i-^^D hajvii, L i u t> (L i u S> < 1 9 
96) J. Chroma togr. 72 3:157-167) j^f&R I "t '/>-&<> 
X. tf , * * t? 7 D - * , #*FU T -t t> >X" 1 5 5*Kf 1 rtfe^ L fctt* 2 0 p s i Wit 10 
ET-<? 1 B#pfl, HOW- fCKft L£ 0 3 1 4 N D ( E p o — T 

ek, Billerica, MA) *#*->ffffifi-&l9«>T-fc h v»»**3l"*-4 i 

inio-c^-f e^'j-gBKWM^gL/to ^ -satis o#m* bsm 

[0 0 8 6] 

i#* v'Sffitl^ -v kf 7 'J -O 1 c m -t * -> a > £ v ^DN A '/n - 7jg 
f» t«1-o DNA/D- s DNA/ D- /!• |f> ^MgSf^ & J: CF&m*|51ftE 

1 ^ 5 4 * filK £ ft « fi-frffl* £ ft* * V tT 7 ') - * < * -t KffiA 

&T 
[0 0 8 7 ] 

(C) *#r»*ftm^gj 

*jK :«7'H'^ vxrA<7> l-oco^Ji, S-*f*Hcfll«S:#»t*ifi}-R* , i-3A:<4^ » 
[0 0 8 8] 

■m^zm&t &^mitm%i-im-?&&<> mta, mm. %m±, mx. 

[0 0 8 9] 40 

mm* L^m^mx-it. m*$-mm®&wtt m*.a*?v>t k) 

[0 0 9 0] 

# K » £ L n t , -> * V 4 K ^ > ^ f V — 5i - -^S « @ ^O^-f/f ^ * 

$ > ^ h u c t * jes c 4 /c 'd^mmmt-t ~& ) mft-frm, 

1- K v ^ ^ m<7>^^mffi * ft 5 i % * AKt5-t**^fi*B4:#i-*o ie ^ fern e t- » -t 
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(22) IP 2004-500549 A 2004.1.8 

h U limit, *g4ftf^5 r 6 5 0, 0 6 l^toXVZft*^ 

[0 0 9 13 

tfHfc* (triangle wave) 6<>l£ffl££i!>o *3 LjfcgPttKfl;*** » h 
(Wx»f. C u 1 1 i 8 o n and K u h. r (19 
96) Elect roanalysis, 7(1): 1-6 £Jffi) © 10 
[0 0 9 2] 

*SSgso&a«U v * V -f K#fJV * >- * M) -ifcdi * £H K) K 3 - K S *#f«9^li t 
[0 0 9 3] 

(I IT. &&Tvt<tr>U 

^fAii.ffiKiiie iwboee.* & c -e ■? l * a (tasi ( 

F i 1 1 i p i n i b ( 1 9 9 1 ) J. Biotechno 1. 1 8 : 1 5 3 : G a r n 
b (1989) Biotech nol.Bioeng. 34:423; Tshulen a 20 
(1 9 8 8) Phy s. Set, T 2 3 : 2 9 3 ; E dmo n d s ( 198 5 ) Tren 
d s Anal. Chc-ra. 4 : 2 2 0 ; S t i n s h o f f h (1985) Anal. 
Chem. 5 7 : 1 1 4 R ; G u i b a u 1 t (1983) Anal. Cliem Sym 
t> . Sc-r. 1 7 : 6 3 7 ;Wi dmer ( 1 9 8 3) Trends Anal. Che 

fTt*o 
[0 0 9 4 ] 

, W*D?f^7 7^- (W i d m e r b ( 1 9 8 4 ) Int. J . Environ. 30 
Anal. Chem. 18:1). >Eft#^D7 1- f - (M u 1 I e r b ( 1 9 

91) J. High Resolut. Chromatogr. 1 4 : 1 7 4 : M a n z 
b (1990) Sensors & Actuators B 1 : 2 4 9 ; Nov o t n 
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(23) JP 2004-500549 A 2004.1.8 

[l££nfc3££?S^£-fSA&^v*^t£"fr<> #5= Lt#&7v-t^f^^ii 

, WTO loW±i^tf : mtUvXrA g&gJ: tf/i fciiPH^T&^l'* f- 

? > * !• 'J-y^fAj v M%J3 <t &/ 1 fc it '7 y ? v > £ 

[0 0 9 6] 

? t-cory-fc-f ■C#St*«tr > S*J: ?U4t, 
[0 0 9 7] 

t v -fc -f T' UX& m<% *&tz*> K. , fc Sofc*tt8 ( W x. If, v- * v ■< F # ;v * 

[0 0 9 81 

civ. t? -t-r o*fx) 
tn ^ e> t&tb I -c«i*# n k j: o t &5e 2 *i * o 

[0 0 9 9] 

(A) -f yyncfMm 30 
#*±* h «9>-9- > '7*>^\ i 60*f U 4 fVU * is J: t ffl ^X § * o t #• L „ 

, imsi , (ffo^^eifii^) , mm$r^imtf!k&-*fy f)\<\ s, a** it?*** 

•it ^ <^IS £1 H- 1 v^o fc «*0 it 'fc -6 o 

[0100] 40 

* f fc ii ®«J ^iSSTO #3 it ^> * > Mm /^m t fc it > x. ii ji^T>^ £ fc' £ £ * 
[0101] 

(B) yAfAM^*>y^gt) 
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(24) JP 2004- 500549 A 2004.1.8 

[0 10 2] 

(o m&m) 

-t& o 4> t K&.tz n & o m &m k k <d m -Qoftm&j <± 

A y T ? *M jJffiKiJV^lSp^a (flx.tf* *@1f £g 4 ,3 6 6, 
24 1f, »4, 3 7 6, 1 lOf, *4, 5 1 7.. 2 8 8^iO ! S4, 8 3 7, 1 6 
8f ; A s a i (1993) Methods in Cell Biology Vol » 
u m e 3 7 : A a t i b o d i c- s in Cell Biology, Academ 
i c Press, Inc. New York; St i tes & Terr (1991 
(Basic and Clinical I mm unology 7th Editi 

onii) o mm^, &mi)m±K®£to£"4 ? * £*iZK-m%i 

(#»T iissen fl 9 9 3)#Ko Sg#Kja*q<*Mf 

, fffiiST i jssen (1 9 9 3), 4. 366, 2 4 If, ^4, 376. 

HOt, 14, 517, 2 8 8 ##3 <fc ^# 4 , 837, 1 6 8t;Asa i (1993 
) Met hods in Cell Biology Volume 3 7 : A n t i b 

odies in Cell Biology, Academic Press, Inc 20 
.New YorklSt ites & Terr (1991) Basic and C 

! i n i c a 1 Immunology 7th Edition £.$.) o 

[0 10 3] 

CD) &{b*ff) 

•9- >• y >l/ v * jp U HI Se L K^B £ #H» ti^ ? ft % ft b ii & 

*«t, #Swyfrlti/^1@?^7t:ffa*.T, Aft* g£t±$ (f?iRtf\ R*. *U7 
F ft i?) , it * jt ttfi p H » M 4 ft #3 Jt tf# * ft * * h n e ? ? K£g (« *. 

imm'/T~-y y) <D\mK <fc-?Tfeig>$ft#.©o 30 
[0 10 4] 

( E ) ~f * * ^ ffi « JfrUrlJ / Jt ft) 

ft ) <?> i *> « ^ f ft J: o T ± t fcfBffi , £BPT Ibft f- \- > '/ ¥ < 'V 7 7 A -s<Dj£ 
[0105] 40 

(F) * m) 

^Sfl , It th ii v 5t v -f K ?y* MJ-UloT^*, 
[0106] 

v^y-T K J- y -i^ff-f *<:*«>yn }• SCEtjf iiTi/*4 (S i 

nghal et a I . (1997) Anal. Che m. 69:4828-4 832 
: JsJCMfcg&tfgS. 6 5 0. 0 6 1f).SIi:^tf, 2 Hz, 0. 7Vp-p, 
-1-0. 3 5 Vfi**7-tv I-^JE^^, V7f^7^D/7A^KfyHlS 
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(25) JP 2004-500549 A 2004. 1.8 

N n/£$Hfr"t&fc£«oyp K 3 JWigtifcSti'O** (S i nglu 1 e t a 1. 

(1 9 9 7) Ana I. Cbem. 69: 1662-1668) • ttKitSSI"* 
* f JHi , @ti£»il *) Oft 8 Singhal e t a l . ( 1 9 9 7) ) -'?^/^77 
> F+i- r h 7 * v' 5 > * J: fffv ^^|n^ f> . 

[0 10 7] 

(V. ffi»^Jf8)^^*v M 

i * & a& u v ^ x , *n m a , ■* > y n- ■ * w£ Sew fr-f/r & co # £ s £ * m^y t & 

K#**>> HJ-) lift, ^>y;uw§Si3J:^ v.%^rtWi£fr^^^col?l-]fc 7 )7 , >;* 
<oa*04Eflf, iSiO^yft-Wiiffl, 3Eftw«*LiJ«K0 £ fl-ttiStJO^*ffwiaiWW^*w 
a ^ j. - ^WW*> ^ t ^ £fi*- 4 f ^ i v» o )t » -#flT ? * -f x^^&ij 

<9« A3 C £3) iRfff 7R * & K J: R * 3 * fc *tr £ fc * * • 

[0108] 

*yMdu *&|S©#ffi'S:|fcS't yah aa/) Sr^-tr 

^tew** (us*.**, «t«-7 r -f y, *~ y >)vs, -fv?) , (W 

^.tf CD-ROM) * ^0 LfcSsMfctf. * <0 1 0 fcffctf 4 f * ~ * 

[0 10 9] 

[0 110] 30 
(HffcW 1 ) 

co n a /w y u y-f •> 3 > wy / •) ? ^ 

(ttSS) 

ttffl * yitlttk. Mi 1 1 i (Mi 1 1 i p o r e C 

0 r p. , Bedford, Mass. ) CTB) fcjrtfid hftffi^ 

v G e n e m e d Synthesis, inc. (San Francisco, Ca 

1 i f. ) *i§CT#fr&JftLfc IMD o DNA/tJ- / }#*fj£ »i s K-f*>*naif»S 
*fc D N A y n - y*0 1 0 0 ft g /m lSffitDN A (Pierce Ghc-m 40 
icals. CA) h<r>\ : lfi*ftC*«t4ii: KJ: oTflsft Lfc„ 

y'J^^tk'v'J- ( P o 1 ymi c r o n Techno 1 o g i e s , inc. , A 
[0 111] 

( d n a y d - y w * + f 7 •) - a*##<t ^ x a m 
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(25) JP 2004-500549 A 2004.1. S 

(Epot ek 3 5 0) eoSSt-teS lfc«> fzMO^$kw.Wi, * * ^7 'J -*>*i<OD W 
Ai&#*Ji/MSti-4 fii'J-T* < » DNA:/n-7#ia«H£ftSft8*E^fc£jIi*tt 
a.f« 0 4f • * ») -gfflS'J.jt?*->flJJi-ett«'t* 7"n h ajvii, L i uft (Liu 
c-t a I . (1996) J. Chromatogr. 723:157-167) 

i-r^^L/c'^> 2 0 o s itf>4*ETTl*H* 1 0 0 tt*-7^tcC^iLi 0 x 
->Ssll 3 1 4 WD (Epo-Te k . B i 1 1 e r i c a , MA) £s ^*'* ->tHB 
iH#§£!<7> t -b i- 7 -jgai* &3 | i- 4 c t K j: o T ^n"7 U - <*KjW K®m L « SIS 
f$K«\ 3 0 ilt7 7 -y v atiiitio u#* ->»ii*a^ Y if 7 

-CI 5 0tf2W^ L o fe-Bt L * if 5 «J ~ * s ttffl tf K 3 0 fl-WJi WCft 
[0 112] 

^■C, ^^'^ ->#i Ilteffi* ^'7'J-«lcmt^>3^, #5e<0 D N A /t3 - 
i?77?yiU 0 DNA7n-7fcifc*-lft*if e^U-JtiKl&S-fcT* D N A '/ 
D - / * J: tf&HflZft S K J: o T * * e 7 ») - It t ^ £ ffio D N A 7" d 

v U - H H Sett £ ft ft t > ft t> 4> ^ -< 7* <; 7 A -t* - v' a 7 * Jtt--f * > *T t + i»> 
>f - * tf 7 'J - .'^ii'^f UiH^A T ^ilta'io fc<, £ ft- & eo /M 7* f(t v 
•>a 7^i££, ADi't>*l^n-7 (TB^o-7) f 'COE«* r »2 5 cmT*»J 

f®*L/to iiUiJtJK ^2oyn-7 (HIV/u--') ^Wi^6 0cffl 
<7>S£St»^ ? *ifc 0 * +■ f '} - ogfc * -t 7* y y t\ * fc* »> £ c m0>K 3 
ft 7s 'J ~7 f 1 8 0 X 3 6 0 /f + ^7 9 ~-b7 v 5 >-) iC^v tf? U 
fli-c&sf <& ctcioTHuigU, * t f 7 y ~ ^ f :* -t 7* co££{«tU m f 

[0 113] 

(DNAi&jW^-f /'^ff-ya 7, J: C^ffi) 

^•y^y'J-i M^r^ijT (Biorad Inst rum 

e n t s Inc. Hercules, CA) K$i?tt*7\ Z.v>-Tt<4 ***OjqJl7 d » 
- #3 J: tf* - I- -9- > 75 -«DBOfc * fcttffl L A: o C ft ^DN A 7"n - 

t6£*EHftSttTv»J& 0 C©*S*KttfflSttfc#Se4>:/D I- a ^i±^0« '9 T'*fto 
[0 114] 

SfcJfc, cDNA£ft*7n-7£jg#ftUS£$#*>fcfcfc, -fv» 
74 -fc"- V' a >^gj£ CO. 7 5 M N a C I x 7 5 mM ^ i ^ WLf V y ) 7 is , p 
H=7. 0, 0. l»N-f* KKJPs-^, 0. 0 2%SDSs 50%**A7$ 
K^s 4 013) t7 7r>'iL/c 0 TBi Jr^'H I VSWWtfODN AfllWiBifc** '7* P 
■/ ») -t*- v a >M^K#ff L s 79r>al, * \ r fc' 9 ') - KT#Sj 3 0 ^ 

[0 115] 

^IgUf KJ'fSSL*'^^ r'J ^-f 4?- ~> a 7$Mf?fl ( 0 . 3M N a C I s 3 0 mM 
n^ltHJ^A, p H = 7 , 0, 0. 1 % S D S ) # th Ltzo ^(Oft^ f ') 7 

yx>Mi^, ^t'ft^^#MS*J*§^LV>:DN A«W*l&*i"*fc»t» ^h'J7v* 
7 hm®m?m& (7 5 m.M WaCU 7. 5mM^x>StH)'H, pH=7. 0> 
0. 196SDS, 4 0t) HJC >)tTo,to -«i07s I- U >v'i7 h jJfeiSHC J: i) , ®<T)i-^X 
OicDHift.P>eox h ') 7-7'x 7 hfcfrO'fc fc-eflfe^tll3*l4tf>-C\ x^Cffil^DNA 

[0116] 50 
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(27) JP 2004-500549 A 2004.1.8 

*v*-e, * + e 7 'J - £\ (ABIfiH4ajo#«co&J6t) fHWS* Si-fr Ifcufc* N ') > 
*y i ^->-i5E»«ffa*ttytil , t**K. mm^Wj^^W (8 9mM TRiS 
, 8 9mM*i?WJ:cri mM E D T A , pH=10) ?%%ltz 9 
[0 117] 

7 'J - Ufa □ Kftft H ft 0 EH£ , 7 - h IS^tBXsS^ (two-part m a c h 
ined design) (Ruhr ( 1 9 9 3 ) ftPRttff 5 , 6 5 0.. 0 6 1f) C 

9 mM Iris, 8 9 mM* J: 1 mM EDTA, p H = 1 1 ) £ ( 1 0 0 p 

s i -c) ffljgttsc u o ja-H-f y+a^- j> ift 0 *tb«ffi*»i, >w /'J ^ » 

^XLftDNA|gffiicO^&*-fSMU fHKioT, ^fi^'if ^t:? 

'J ^-^StWLfco 
[0 118] 

^-e, ft/W 7*') ^X*ftfc«M9DNA*£trfcda*«ifc*s »5ps it?iWffi»6 

* fc , D N A !i^m@-CE^M^ftffl CgHfc ZK, ? H K J: '9 , &i£?>7l * (*B«rfl : * 
5 , 6 5 0. 0 6 1 ##BS) v jb v ^F^^n'J-tffl ^T*WH S H#4fl-?-*5& 
±3**o *«i*DNAco^1HSIIOV*->»«, DNA»^{U^l'JlifiLT»|j)t&KIUdi 

[0 119] 

jfig 4 0 5 * n xvffiU'hmm , 5cm, 5 0 x 3 6 0 ^ mM v V * * * e 7 V 1 - <7> 
ft HSItt L ft « * v e 7 U - £ , >- U > v * ffl v »-C # 'J 9 A -CM ft L ft o 3fcfc , 'h 3 1/> 

^i-fco fcf7 9 -rtS&fiOtfU ">a^2t1^7-< -YH^m^lSt-^^fto £ft*>0 
[0 1 2 0] 

, )-£^ffT&ft<£><0 7 i 'ti f ^ iniastSJix^* (S i n g li a i et a 1. (l 
997 ) Anal. Cliem. 69:4828-48 3 2; 5, 6 5 0, 0 6 

o W£fcv»;<_tfv 2 Hz, 0. 7Vo-p, + 0. 3 5 7-fc ? hOiE3£fe 

4 AtV 7 h 7 iTK «fc o Uft 0 £<*>B#M tv* 4 >1$IEJ&££ , 7 - 

^ ^ tfgfc& S*itn«6 (S i ngha 1 e t a 1 . ( 1 9 9 7) Anal. C h e m 
. 69: 1662-1668) o $HJrttKjttl£+**'** HHi, a&^il*) CfWfl S i 
ft g ha I et a I. ( 1 9 9 7) ) * yjVV Ft7h7^ v's y&XffTV 

$ !l O v ? ©a K f# *l ^ „ 
[0 12 1] 

si'S^l^ S:^^-f7) i^^riC5i^iiltS0Rl^i-raf^t'tj?m>c:i^ 
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(28) JP 2004-500549 A 2004,1.3 

* tc o (,> T ff & O K&#*fr £ ft * # g * o 
[0 12 2] 

F>' ^y*>^> ^ I- 9 v'^ V -f Ftf^* > * h V-it, ®m<0 

Vl<*&Y<nm h fr<D ±m K. J: 6 ^ o £ tit Slf U * ii^tlCi-st^ 3 ft t# 

*i 1 50 s *SntX& ofc 0 10 
[0123] 

If^igte-ffcDNAo.t&tiJJi:, & hQZ*>?n<&Wtta£toZV&M4U%®&Ti>£i$>it- 

N A frtfOiK L"C* > OR ft £ & o 

[0 12 4] 

{fcf- + * > (+ fr *, , $g v 9 * * • * e 7 9 - ) ft & & f|i* I- @ ieft L & o 2 0 
LTJS^Lfl*. -I. * -9" ^ * AMB * <V ® £f b 3 ft fc« «fcfflSfM§1-%«&* -ITC If 

, jj * * f ? »j - »*e 5§a s ft> * * 1? *? >,> 7s h y-^n 

It i? ft* 7*0- y<ofi W« fcft-frLfc t i DNAS-, 3 - K ? ft£.f«^ 

[0125] 

ft^<>ft:c:oKW-K*^T'ftffl*ttA**WT7 r n-'?-t*-*'o • 1 4=3 J: 0 s 2 i* . T 
BfeJCFH I V«ODNA:/n.-7j&^ft^ft0£$ftfc@feflr/-^**<> ift^<7>'/ 3 rj 

* t ffl-y^fi fcflsitt* cfttaA^fe i? ftr^ 0 @a^T^ 1- •) y v ^ v v - 
-CA ^II^+^t^v drttb*>. 9V*?%^ fa<r>ffinm •? fr£&<?>ills?>&tt 

<D V ^ - •' < s5 • ^ Jq JI If $ ft fz »£ftt J:-pX^¥A"t"'& i t/v) 1 "CS <&<> SI^'J^M^- 
e^'J-OiBDigK SBfi 3 ft x ^ ft H > m-tS i <D + v V: 7 U - g KlM^J * °J IB t* 1" & & 
hyXf A^S^TSi?^^ (Ku h r *^)*i#^g5, 6 5 0, 0 

[0126] 40 

#H69'W ^ 'J ^-f -tf ^ "> a £ tf, 1 r^tlte^- '} 3* Pis** K«»tti* 

*fft*fc*Ki^$ft*XgcD]lKrttrtx 0 2i'-^£ftTv>£ o P?**Xgl±. ^ft^iO 

> I-^ftcO'bJL' C^iT?ft^o ^^S*. TB^K (TB*^- Fl-£DNA{-#ttitt£ 
>f 7' U V 4 X t h tl i -t X' h ! 9 v H I V m ft v ^ !• y > v i ^ h *ffr T T H ie-ffc 3 ft ?t H 
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(29) JP 2004-500549 A 2004.1.8 

[0 12 7] 

2) (TBE, pH=l 1) K-fc&fU&fleiSM-dU >W 7 l ) £ Ltztttilto& 

ft t> <£<9iB*iH&fi (M^-f ') ^ -f H5- v 3 Df#-€> J: »J <b to t Mm%mffi * ^ - 
,v<?) ®m ffliK-^ft U * L f * -v t: 7 y - it (*# jh L. , SEtt? D -fc X tf 3 0 

[0128] 10 

3) raS&J £H^##LLfci§fKiDNA*l) ^v-£|r*t&YgflW§ftS 

etfei ica □ Ksms n fcsosn* i rti*u 0 m 3 3 * a a, ux ^ 

«DNA*W*^ffi1-**©]Si8*WvUT^* 0 *ffi3|KiJJt*«fl|»«)#ttli*lflJi<€- 
[0 12 9] 

H^-fbDNA-Zn--/^ ] c fflV'-^CU^+ ^7 >)->-<-( 3 -t>if*m^fcE I Vfe 
WDNA<0»ttrt* B4 ^?H"Cv»*o 1 0 « g/m 1 <D&$.ii I V-HiftO 100/iL 

t * >-/ jw hiv/o- y « 5 @ £ n * y f 7 •) - * 4 * -t r * s 

LT7 7 ■:> *>x L?z a * V H I V* U * K«WOWtt*iiri)BKt'*fc* 20 
mM TRiS, 8 9mM*9l*J:0 , lmM EDTA> p H- 1 0 ) &£t frtf-ajt 

»*t* SJ»fcMLfci*fc*a*Al£»*tt*fcLT£i; ft #• 
[0 13 0) 

-r r u r -r -tf- v- 5 > oft £ d n A # ®v> « tb * * o r 9 > * & fto $ m tf, ft 

^£6T^f6i*#&fto 
[0131] 

ll&yo- / -/^f All, #ff^>:/*a£fr&&aMKtt4&trC fc ri^g 

^-<?>iaw«|§;ftUi3^T##SK) 7 5:''W /V *W "> a > k~ttt& F*3gp3t**# 
5-1- *o #^6S^ 7'J f >f -if- s ^ ^ tfeil L **ltia 

^ v a > y a J- ^ )V«#p'|-i£ii&*T£ tC'S;*, -1 «v 7. f A «^-f 7* V *W •€ 
->-a >co^14Si, @5 (A) KWSEen-CisiJv T B J3 J: I V O^HftSfflO^ 40 

A7°o--7*t i Bfttffisft^e-^^itfc^v 2 o<7)mm'd 1 ✓'■ci^^K^to-ta 
:HSfl6o 2 y&®-$-2>®fbnmts H5 (B) (C) 

-6 ^ ^4 * ##^69 * ^ i / »J ^"-f -if— v a y £ U^CitSLTi/'** * •? "^4 

-f X LfcX'&b -J Lv H I V#ft«MS «KO^TtR4|kTJb*) o lot, [15 (A) K 
Mi2^(?)f-^ <0^di »i s ^5!c« T B i3 X H I V#Uft*teO«lffl * l^lioS 50 
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(30) JP 2004-500549 A 2004.1.8 

[0132] 

9 > f- j; & d N A >•- * x >- v- > ytf , ^ > (PJx. v D 

N A yt'Wi Jeft /D-/DNA ' N 'f 7* 'J VJH^'ya £ hil&ftTM 

* f- KTNfc io > J: •) » i L < li* < * tft 1 0 © * * k * N"C* *) > ? & K«F 
f L<tt*$^*< it 1 54fctf 2 0<D?^Hf Fn>), *fc#4 L<t*JtS# 
-M<H3 0, 4 0 1 fctt 5 0«?? I'*-?- K"C<&*« i«7"D - -f ti v < 

Wf^CEi L v xf A U £ t>T, D N A ©fcte* * r \£ vV-t fcli*- * *> 
SH«'h*ffi-co s v k Jt & itto o tiliT t^i>o 

[0133] 

mm) 

ai-t ■© - 1 § & » %m%M¥-mx hj**u s t x §a is i * «> z wrntu x * - a a , 

+ ^^5y-SB04S**f£:SK^5E'fb?H?t«^*DNA^u-r^J:>)v *^7',v+ 20 
ODNAitt07B-3-Mk/Wy 'J 9 4 -tf - -> a > 7 -.v * 4 1- f U ffl L o £ ft ? 7" 
©DNAilitt^et^"''; ^ -tf-'Va >*A\ *n£>7WSSdStt%fc> *>*v-f 

* > * HJ-SrftiifcKU fflV&K £ »t « €>o«»«ia«^a <£ o Tfflfi S it 

a 5 * ^ \s — & %m »ts *a3t*^m ^^-m;Io-< a# o dna 

[0134] 

ttfl3***J±ltt'f*:"ft;Lfctt» Mill! -Q#*y^fi> (Mi 1 1 i pore C 
orp, , Bedford, Mass.) fciifi TUlJii:^^^ 1 ^ 
(9 8 - 9 9%, Sigma Chemical Corp., St. Louis, 
Mo. J , is <k ♦) ^> ^ K (Pen insula Laboratories, 
Inc.. San Carlos, CA) ^ ^HL^^ffflLfto ^TCl^ 
j*TOIt LT0. 1 0#BHlS+ MJ")A (A. C. S^^, Fisher S c 
ientif ic Fair Lawn N J ) l-X*) fiot, 0 . 1 OMWBStR 

[0135] 

S^'l^liit m^{*m^mS"7'5- (Model PE- 2. Nari shige, 
Tokyo Japan) »c X. «j ^7 + My ') - Sr? £ t K J: oTftjfe L£<> 

<?>S@|^ (99. 9 9%, Goodfe 1 low, Cambridge, Englan 
d ) , «r L < « ») HJt3(|li»Kie A L . i«K * ->«BI TSfW (Epoxy Te- 
chnology. Billerica. Massachusetts) o miSJi , 

i eDSaSSbfrff & , 4 • ^ tf 9 V - <0«$-# '/ ^ A (Sigma Cliemi c » 
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(31) JP 2004- 500549 A 2004.1.8 

a 1 Co.) 1 5 O/.milS-JtT 1 ) ->AK»ALfc« ft#i LT, 

ate tsi^i-A * ?\ ->suib#w* y - aftfc, v> ^s^^&jBt&k 

t\ ££Ht2£ft<> 
[0 13 6] 

7 n - -h ;v Ji 7- U • * v # 7 X T- if $ L . « it ttft « £ & '9 *«H S S H & J: * K g£ L ft 0 

L to ffii£* 0 , 5m! /jVr&S i ftjg U * ^ 7>*>iMi * J: 
[0 13 7] 

*tft**ifc*K<o*fl : *£ r 5 / K*s i: tf^7** K<&*** 2 H z jF_s£& 
C 0 ~ 6 9 0 m VJt A g / A g C I ) Labv i ew (Nat ional Inst 
ruments. Austin, Tex. ) t*^iottMfcV7^j;7i: 
J: ^/SLfto *t$liv S£)S?&$:?> 3 ft (6H z) O 3 d b&te* ! 9 c y b e r amp 
(Mode! 380, Axon Instruments Inc., Foste 

r City, ca. ) *m^x4ignsit&&:&7 ov^oSL^ taijmma 4m& 

«»»7 -f ;v * T* ft L ft o 7 f -V £ Si 4 0 H z URSe 8 lift (MS 3 frft **H3fcStO 20 
4 £ 1 0 fcti 2 0 H z ) o MMii, 3 0 0MHz Pentium (Mf 

m) 1 1 ^-vt^^/^-^tffl^-e 1 6 tr? hrtD?-^ v^^&ti (p 

C I - 4 4 5 1 , National Instruments) C^f-f v?W'^ 
Tto/eSftU. ^ii4 jEK#JiHhi 4 &1*Jfc3ttfco 

[0 13 8] 

Eft 2 ft r^stK K> -f ^ fi\ Labv i ewV7h*)*7 (Nat ional Inst 
i u m eats) £ oTJifeSfc K * -f > Kg* U Mat 1 ab'/o/? ^/ (T h 
e Mathworks, Inc., Englewood Cliffs N J ) 1' 

n,ti!>i;f.f y^vcvN >tg*Ife*i£^ tfto e#Fei7s^^ K'Vfcju &l$&ffig9& 
[0 13 9] 

m 6 i* 1 gMK'MMi -cor •? k m# a && * * * h > * * + <> * 

§m 1 pUT ft^X^ft l tz„ ijfefl-f-Ji 2 H z , 0-69 OmVfrA g/A 

gc iioiE^T*ofto 5 1 (±imm=im frhfk%> -xitmmm^h « 

wit*, MV*±jft"?-.&fcie>fc«BLfc<, E^c5c^7 7{i > SI 0^1 

8E#T4K (x») , iHts (z 16) isJrcr^ffiA (yH) flMt*-^*o"Cv»*o 

[0140] 

S7 Ss5SS5!£ ( 1 0 Hz) 1 ^MTJU^~>j^fe©jESifel*H 

f?1- 0 C«OB88«eJ±. gaS<0€-g-/at-tifc*JtC> f 3 9 aM^|UI9 (S/N-3) 

[0 14 1] 

[38 fi, a*«TJV^^aSo»j&^ t$ yfi uy-y^T 0 k 10, 100^31 
i^'l 0 0 0 /( M7)7,'V^/$g^7n-ii/\My^tAtC'iiXLi 0 »5^IS« (1 
OHzi OWB* 1 , S a Mi 4 o « ^ ^ * ft ^ C xt L T 7* n h S*i-Ci/»4„ :«/d so 
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* NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is an approach for detecting two or more target analyte in a sample, and these approaches are the 
following processes. : 

i) - this - the process which the joint pair to each of two or more analyte provides with the channel 
currently fixed in it - it is ~ here -- this - the joint pair to each of two or more analyte It is positioned in 
the field to which these channels differ. And this channel the cross-sectional area small enough ~ having 
-- consequently - this - process; from which this analyte is spatially isolated until this analyte reaches 
the detecting point of this channel that is down-stream from this joint pair, when the analyte is emitted to 
the fluid which is flowing through this channel from two or more joint pairs 

ii) Process which is a process which pours the fluid containing a sample through this channel under 
conditions which this target analyte that exists in this fluid combines with each of those joint pair, and 
codes this analyte spatially along with this channel by it, 

iii) -- process; which emits this analyte to the fluid which is flowing along with this channel from this 
joint pair - and 

iv) Process which detects this analyte in the location which met this channel that is down-stream from 
this joint pair, 

How to include. 
[Claim 2] 

The approach according to claim 1 by which the indicator of said analyte is not carried out. 
[Claim 3] 

The approach according to claim 1 said channel is a capillary tube. 
[Claim 4] 

The approach according to claim 3 said capillary tube is capillary-electrophoresis tubing. 
[Claim 5] 

The approach according to claim 1 said channel is a channel etched into the front face. 
[Claim 6] 

The approach according to claim 5 said channel is a channel etched into the glass front face. 
[Claim 7] 

The approach according to claim 1 by which said channel is cast. 
[Claim 8] 

The approach according to claim 7 by which said channel is cast with the polymer ingredient. 
[Claim 9] 

The approach according to claim 1 said channel has the cross section which offers less than about one 
Reynolds number (Re). 
[Claim 10] 

The approach according to claim 1 said channel has the cross-section diameter of less than about 100 
micrometers. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u^http%3A%2F%2Fwww4.ipdl.i... 11/12/2007 



JP,2004-500549,A [CLAIMS] 



Page 2 of 3 



[Claim 11] 

The approach according to claim 1 said two or more target analyte contains at least three different 

analyte. 

[Claim 12] 

The approach according to claim 1 chosen from the group which said joint pair becomes from an 
antibody, binding protein, and a nucleic acid. 
[Claim 13] 

The approach according to claim 12 said joint pair is a nucleic acid. 
[Claim 14] 

The approach according to claim 1 the process which pours said fluid is the fluid flow guided by 
differential pressure. 
[Claim 15] 

The approach according to claim 1 the process which pours said fluid is electroendosmose fluid flow. 
[Claim 16] 

The approach containing the sample chosen from the group which said fluid becomes from blood, 
plasma, a blood serum, urine, oral cavity liquid, cerebrospinal fluid, and lymph according to claim 1 . 
[Claim 17] 

The approach according to claim 1 said detection process contains extinction spectroscopy. 
[Claim 18] 

The approach according to claim 1 said detection process contains a sinusoid voltammetry. 
[Claim 19] 

The approach according to claim 1 said analyte is a nucleic acid and said detection process detects the 
target analyte by the concentration below Ixl0-9M. 
[Claim 20] 

It is a device for detecting two or more analyte in a sample, and this device is the following. : 
this - the channel by which the joint partner to each of two or more analyte is being fixed in it - it is -- 
here ~ this ~ this joint partner to each of two or more analyte It is positioned in the field to which these 
channels differ. And this channel the cross-sectional area small enough - having - consequently -- this - 
- until this analyte reaches the detecting point of having met this channel that is down-stream from this 
joint partner when the analyte is emitted to the fluid which is flowing through this channel from two or 
more joint partners The channel from which this analyte is isolated spatially; it reaches. 
The detector which detects this analyte at this detecting point in this channel, 
a device. 

[Claim 21] 

The device according to claim 20 said whose channel is a capillary tube. 
[Claim 22] 

The device according to claim 21 said whose capillary tube is capillary-electrophoresis tubing. 
[Claim 23] 

The device according to claim 20 said whose channel is a channel etched into the front face. 
[Claim 24] 

The device according to claim 23 said whose channel is a channel etched into the glass front face. 
[Claim 25] 

The device according to claim 20 with which said channel has the cross-sectional area which offers less 
than about one Reynolds number (Re). 
[Claim 26] 

The device according to claim 20 with which said channel has the cross-section diameter of less than 
about 1 00 micrometers. 
[Claim 27] 

The device according to claim 20 with which said two or more target analyte contains at least three 
different analyte. 
[Claim 28] 
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The device according to claim 20 chosen from the group which said joint partner becomes from an 
antibody, binding protein, and a nucleic acid. 
[Claim 29] 

The device according to claim 28 said whose joint partner is a nucleic acid. 
[Claim 30] 

The device according to claim 20 with which said detector is equipped with an absorption spectrometry 

meter. 

[Claim 31] 

The device according to claim 20 with which said detector is equipped with a sinusoid voltameter. 
[Claim 32] 

It is a kit for detection of two or more target analyte in a fluid. This kit this -- the channel by which the 
joint partner to each of two or more analyte is being fixed in it -- having ~ here -- this -- this joint 
partner to each of two or more analyte It is positioned in the field to which these channels differ. And 
this channel the cross-sectional area small enough -- having -- consequently - this ~ when the analyte is 
emitted to the fluid which is flowing through this channel from two or more joint partners, this analyte is 
spatially isolated until this analyte reaches the detecting point of having met this channel that is down- 
stream from this joint partner 
Kit. 

[Claim 33] 

The kit according to claim 32 with which said kit is equipped with said two or more channels. 
[Claim 34] 

The kit according to claim 33 with which each of said channel containing said two or more channels has 
collection of a joint partner's proper. 
[Claim 35] 

The kit according to claim 33 said whose channel is a capillary tube. 
[Claim 36] 

The kit according to claim 35 said whose capillary tube is capillary-electrophoresis tubing. 
[Claim 37] 

The kit according to claim 33 said whose channel is a channel etched into the front face. 
[Claim 38] 

The kit according to claim 37 said whose channel is a channel etched into the glass front face. 
[Claim 39] 

The kit according to claim 33 with which said channel has the cross section which offers less than about 
one Reynolds number (Re). 
[Claim 40] 

The kit according to claim 33 with which said channel has the cross-section diameter of less than about 
100 micrometers. 
[Claim 41] 

The kit according to claim 33 with which said channel contains the joint partner of at least three 
different kinds. 
[Claim 42] 

The kit according to claim 33 chosen from the group which said joint partner becomes from an antibody, 
binding protein, and a nucleic acid. 
[Claim 43] 

The kit according to claim 42 said whose joint partner is a nucleic acid. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

(Cross-reference of related application) 

This application asserts the United States patent application 09th of application / priority of No. 358,204 
for all the purpose on July 21, 1999 when the whole is used as reference into this specification. 
[0002] 

(Statement about the right of invention performed under federal support researches and developments) 
This research was supported by the National Institute of Health (GM 441 12-01 Al) and the UC 
BioSTAR project. The American government may have a fixed right in this invention. 
[0003] 

(Field of invention) 

This invention relates to the field of a diagnosis. This invention provides a detail with the device and 
approach which do not need use of an indicator or an indicator attachment process, though quick 
detection and/or the quick quantum of two or more analyte are made possible. 
[0004] 

(Background of invention) 

Immunoassay and nucleic-acid hybridization chemistry perform the illness diagnosis which detects a 
genetic defect, and are quickly developed towards the target to perform prognostic evaluation 
(SosnowskiProc(s)(1997).Natl.Acad.Sci.USA, 94:1 1 19-1 123). An antibody, nucleic-acid binding 
protein, receptor ligand, and a nucleic acid are specifically [ very ] efficient, and combining with each 
one of affiliated "joint partners" under suitable conditions is known. This phenomenon is frequently 
used for recognition and a diagnosis of a pathogen (for example, HIV), pathological conditions (for 
example, cancer, liver disease, kidney disease, a denaturation articular disease, etc.), drug abuse (for 
example, detection of a product called the cotinine etc.), etc. 
[0005] 

Many illness markers and pathogen markers (for example, protein and/or a nucleic acid) are common 
knowledge, and have characterized completely. Therefore, the joint partners (for example, a nucleic 
acid, an antibody, etc.) who combine with such a marker specifically are compounded and/or isolated, 
and it can be used as a marker for recognition of an illness condition or a pathogen (Landegren242:229 
[ Science ] (1988), Mikkelson(1996) Electroanalysis, 8:15-19). Various assays are daily performed in 
the microbiology laboratory or the pathology laboratory using such an approach. 
[0006] 

Generally in a molecule nucleic-acid HAIBUDAIZESHON, an antibody ligation reaction, a protein 
ligation reaction, and a lectin ligation reaction [ whether it inserts (to for example, double helix of DNA) 
and ] Or are detected by use of the indicator which is one of whether it is fixed to either a target or a 
probe molecule by covalent bond. (For example) SosnowskiProc(s)(1997).Natl.Acad.Sci.USA, 94:1 1 19- 
1 123, LePecq and Paoletti(1966) Anal.Biochem., 17:100-107, Kapuscinski And Skoczylas(1977) 
Anal.Biochem., 83:252 -257 reference. It is used in order that electrochemical luminescence may also 
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detect the electrical activity luminescence marker inserted depending on the case (Pollard-KnightAnal(s) 
(1990).Biochem., 185:84-89, Pollard-KnightAnal(s)(1990).Biochem., 185:353-358, TizardProc(s) 
(1990).Natl.Acad.Sci.USA, 12:4514-4518). All of these detection strategies are either in front of the 
ligation reaction between a probe and a target molecule, or the back, and need derivatization of a target 
or a probe molecule (to for example, insertion or indirect indicator attachment sake), (to for example, 
covalent-labeling attachment sake) This brings about a contamination problem. Furthermore, when two 
or more analyte is analyzed by coincidence, two or more indicators must be used. Furthermore, 
complicated sample handling is required, and it increases the risk of contamination further, and it leads 
to/or the mistaken analysis. The above and other problems are conquered by this invention. 
[0007] 

(Epitome of invention) 

This invention offers the new device and new approach of detecting and/or quantifying two or more 
analyte in a sample. This invention offers the flow through minute fluid (for example, capillary tube) 
biosensor which detects the target analyte (for example, nucleic acid) from which it differs in a sample, 
after combining with each one of affiliated "joint partners" (for example, a nucleic acid, an antibody, 
lectin, etc.). Generally, the section into which capillary tube channels differ [ a joint partner "a probe" 
specific to various analyte ] for example, using a photosensitive biotin / avidin technique is fixed. The 
flash plate of the sample is carried out into a capillary tube after that, consequently the target analyte 
combines with the joint partner (trapping agent) fixed by the capillary tube wall, and the remaining 
samples are eluted from a capillary tube. Finally, the analyte (it joined together) in which complex was 
formed is emitted along with the overall length of a channel, it passes a detector and a flash plate is 
carried out. In a desirable operation gestalt, the target-analyte which carried out desorption is detected 
using a sinusoid voltammetry in the copper electrode arranged down-stream (Singhal and Kuhr(1997) 
Anal.Chem., 69:3552-3557, SinghalAnal(s)(1997).Chem., 69:1662-1668). The time amount from 
elution of the target analyte to detection is used in order to determine the true character of each analyte. 
It is the molecule of the same kind (for example, wholly nucleic acid), or two or more analyte of a 
different kind (for example, protein and a nucleic acid) does in this way, and can diagnose using a single 
biosensor. The sensor is specific to altitude by a specific joint partner's use, and high sensitivity very 
much by electrochemical detection. 
[0008] 

Therefore, in 1 operation gestalt, this invention offers the device which detects two or more analyte in a 
sample. This device is set here including the channel to which each joint partner of two or more analyte 
is being fixed. When each joint partner of two or more analyte is stationed to the field to which channels 
differ, the channel has the cross-sectional area small enough and the inside of a channel is emitted to the 
analyte by it from two or more joint partners at flowing fluid The analyte is spatially separated until it 
reaches the detection point which met the down-stream channel from the joint partner or its edge, and 
the detector which detects the analyte on the detection point. 
[0009] 

Channels may be all expedient channels, such as a capillary tube, capillary-electrophoresis tubing, a 
channel etched into the front face, and a channel formed with the non-dense liquor printed on the front 
face. A channel can essentially have all dimensions, as long as it fully continues dissociating so that it 
may be identified, when the analyte arrives at the detection field or channel edge in a channel. A 
desirable channel has the cross section which gives less than about one Reynolds number (Re), a 
desirable channel — about 500 micrometers or less — more — desirable — about 100 micrometers or less - 
- it has the cross-section diameter or width of face of about 50 micrometers or less most preferably, an 
especially desirable device - setting - two or more target analyte ~ at least 3 - desirable - at least 4 ~ 
at least 5 and the analyte (and joint partner from whom the large number so differ) from which at least 
10, at least 50, at least 100, or at least 500 differs most preferably are included more preferably. 
Although not restricted to below, a variety of joint partners including an antibody, binding protein, and a 
nucleic acid are suitable. Similarly, many detectors are suitable and a spectrophotometer (for example, 
absorbance spectrophotometer) and (all amperometries, a voltammetry, the potential difference, and/or a 
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coulometric-analysis detector are essentially included) a electroanalysis-detector are mentioned. A 

voltameter, especially a sinusoid voltameter are mentioned as a desirable detector. 

[0010] 

In another operation gestalt, this invention offers the approach of detecting two or more target analyte in 
a sample. This approach the fluid containing the process;ii sample which offers the detection device 
indicated in this specification A channel is passed under the conditions which the target analyte which 
exists in a fluid combines with each one of joint partners, respectively. The process which detects the 
analyte in the location which met the down-stream channel from the process;iv joint partner who emits 
the analyte to the flow of the fluid passed along with the process;iii channel which codes the analyte 
spatially along with a channel by that cause from a joint partner is included. Indicator attachment of the 
analyte is not carried out in a desirable approach. In a desirable operation gestalt, indicator attachment of 
the analyte is not carried out especially, an especially desirable device -- setting -- two or more target 
analyte ~ at least 3 - desirable ~ at least 4 -- at least 5 and the analyte from which at least 10, at least 
50, at least 100, or at least 500 differs most preferably are included more preferably (and so, the joint 
partner from whom the large number differ exists in the channel containing a detection device). 
Induction of the fluid flow is carried out by differential pressure and/or the electroendosmose style in 
some desirable operation gestalten. Fluid flow. As a "sample" fluid desirable for detection of the analyte, 
blood, plasma, a blood serum, urine, the liquid in the oral cavity, cerebrospinal fluid, and lymph are 
mentioned. Detection can be based on various approaches including a spectrophotometer (for example, 
absorbance spectrophotometric analysis) and (all amperometries, a voltammetry, the potential 
difference, and/or coulometric analysis are essentially included) the electroanalysis-approach. The 
desirable detection approaches are a voltammetry, especially a sinusoid voltammetry. Especially, in a 
desirable approach, the analyte is a nucleic acid and detection detects the target analyte by the 
concentration below Ixl0-9M. 
[0011] 
(Definition) 

In this specification, the vocabulary "a polypeptide", a "peptide", and "protein" are used possible 
[ transposition ], in order to point out the polymer of amino acid residue. These vocabulary is applied 
not only to the amino acid polymer which is the artificial chemical analog of the amino acid which exists 
in the nature to which one or more amino acid residue corresponds but the amino acid polymer which 
exists naturally. 
[0012] 

As the vocabulary "an antibody" is used in this specification An intact immunoglobulin, A Fv fragment 
only including the variable region of a light chain and a heavy chain, the Fv fragment combined by the 
disulfide bond (BrinkmannProc(s)(1993).Natl.Acad.Sci.USA, 90:547-551), Fab or (Fab) '2 
fragmentation containing the parts of a variable region and a constant region, The antibody containing a 
single strand antibody etc. by which various gestalten were embellished or changed is included (Huston 
et al. [ BirdScience(s)(1988) 242:424- 426; ] (1988) Proc.Nat.Acad.Sci.USA 85:5879 -5883). An 
antibody may be an animal (especially a mouse or a rat) or the Homo sapiens origin, or may be a 
chimera (Morrison et al. (1984) Proc Nat.Acad.Sci.USA 81 :685 1 -6855) or hominization (JonesNature 
(s)(1986) 321:522-525; and open British Patent application #8707252). 
[0013] 

The member of the vocabulary "a joint partner", a "trapping agent", or a "joint pair" says other 
molecules and the molecule combined specifically, in order to form junctional complexes, such as an 
antibody-antigen, a lectin-carbohydrate, a nucleic-acid-nucleic acid, and biotin-avidin. In a desirable 
operation gestalt, association is mainly especially materialized by the noncovalent bond (for example, 
ion, canal) interaction. 
[0014] 

when pointing out biomolecules (for example, protein, a nucleic acid, an antibody, etc.) so that it may be 
used by this detail letter, the ligation reaction which determines existence of the biomolecule in the 
different-species ensemble of a molecule (for example, protein and other biologicalses) is said 
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[ vocabulary / "it joins together specifically" ]. Therefore, specific ligand or a specific antibody is 
combined with the specific "target" molecule under the specified conditions (for example, the 
immunoassay conditions in the case of an antibody or the stringent hybridization conditions in the case 
of a nucleic acid), and it does not join together in other molecules which exist in a sample, and a 
significant amount. 
[0015] 

The vocabulary "a channel" says the path which draws the flow of a fluid in the specific direction. A 
channel can be formed as the slot which has a pars basilaris ossis occipitalis and a flank, a trench, or 
"tubing" surrounded completely. With a part of operation gestalten, a channel does not have even the 
need of having a "flank." For example, a hydrophobic polymer can be applied to a flat front face, and the 
flow of the fluid in the front face can be restricted and/or guided in the narrow (for example, hydrophilic 
property) range by it. A channel is preferably equipped with at least one front face where joint partner 
(capture) drugs may be fixed. 
[0016] 

The "target analyte" is all the units or two or more molecules which should be detected and/or quantified 
in a sample. As desirable target analyte, biomolecules, such as a nucleic acid, an antibody, protein, and a 
saccharide, are mentioned. 
[0017] 

The vocabulary "a micro channel" is used about the channel which has the dimension which enables low 
Reynolds number actuation (Re<= 1, preferably Re<= 0.1, more preferably Re<= 0.01, most preferably 
Re<= 0.001) in this specification. Generally low Reynolds number actuation and hydrodynamics are 
governed by viscous force rather than inertial force. 
[0018] 

A vocabulary capillary tube (capillary tube) says tubing (for example, generally the flow of low Re is 
given) of a narrow dimension. Generally an open end capillary tube sucks up water by capillary action, 
when water is contacted. Although a capillary tube is not restricted to below, it can be manufactured 
with many ingredients containing glass, plastics, a quartz, a ceramic, and various silicates. 
[0019] 

"Capillary-electrophoresis tubing" says [ in / therefore / a capillary-electrophoresis device ] a design 
and/or the "capillary tube" which is generally used, or was meant so that it might be used. 
[0020] 

The vocabulary "a nucleic acid", an "oligonucleotide", or at least two nucleotides by which the 
equivalent phrase was combined with one by covalent bond in this specification are said grammatically. 
Although the nucleic acid of this invention is a single strand or a double strand preferably and generally 
includes a phosphodiester bond, so that it may outline below depending on the case For example 
Phospho RUAMIDO (BeaucageTetrahedron(s) (1993)) 49 (10): 1925 and bibliography;Letsinger(1970) 
J.Org.Chem.35:3800; - SprinzlEur(s)(1977).J.Biochem.81 :579;LetsingerNucl(s)(1986).Acids 
Res.l4:3487; -- Sawai et al. (1984) -- Chem.Lett.805 and LetsingerJ(1988).Am.Chem.Soc.l 10:4470; -- 
and PauwelsChemicaScripta(s) (1986) 26:141 9 Phosphorothioate (MagNucleic(s)(1991) Acids 
Res.l9:1437; and U.S. Pat. No. 5,644,048), Phosphorodithioate (Briu et al. (1989) J.Am.Chem.Soc.l 1 1 : 
2321), O-methyl phosphoroamidite (O-methylphophoroamidi te) association () [ Eckstein, 
Oligonucleotides and Analogues:A Practical Approach, ] [ Oxford ] University Refer to Press, And a 
peptide nucleic-acid frame And association () [ Egholm] (1992) J.Am.Chem.Soc.l 14:1895; -- Meier et 
al. (1992) - Chem.Int.Ed.Engl.31:1008;Nielsen(1993) Nature -- 365:566;CarlssonNature(s) (1996) The 
nucleic-acid analog including 380:207 reference which may have a mutual frame is contained. Other 
similar nucleic acids An electropositive frame (Denpcy et al. (1995) Proc.Natl.Acad.Sci.USA 92:6097), 
anonionic frame (U.S. Pat. No. 5,386,023 and 5,637,684 -) 5,602,240, 5,216,141 And 
4,469,863;Angew. Chem.Intl.Ed.English (1991) 30:423 ;Letsinger(s) (1988) 

J .Am.Chem.Soc.l 10:4470;Letsinger(s) (1994) Nucleoside & Nucleotide 13:1597; - Chapter 2 - and 
ASC Chapter 3 Symposium Series 580, "Carbohydrate Modifications in Antisense Research", 
Y.S.Sanghui, and P.Dan The volume on Cook; [ Mesmaeker et al. (1994), ] Bioorganic & Medicinal 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/12/2007 



JP,2004-500549,A [DETAILED DESCRIPTION] 



Page 5 of 28 



Chem.Lett.4:395;JeffsJ(1994).Biomolecular NMR 34:17;Tetrahedron Lett.37:743 (1996), And U.S. Pat. 
No. 5,235,033, 5,034,506, the ibid of Chapter 6, and Chapter 7 () [ ASC Symposium Series 580, ] 
[ "Carbohydrate Modifications ] in Antisense Research", Y.S.Sanghui, and P.Dan A thing equipped with 
the non ribose frame which contains the thing of a publication in the volume on Cook is included. The 
nucleic acid containing one or more carbocyclic saccharides is also contained in the inside of a 
definition of a nucleic acid (refer to Jenkins et al. (1995), and Chem.Soc.Rev.169 -176 pages). Some 
nucleic-acid analogs are indicated by Rawls (Rawls, C&E News Jun.2, 1997 or 35 pages). These 
qualification of a ribose-phosphate frame can be performed in order to make addition of an additional 
part called an indicator easy or to increase the stability and the half-life of the molecule concerned in a 
physiological environment. 

the vocabulary - "-- ** ~ it hybridizes specifically - " ~ and "specific hybridization" - and ~ "-- ** ~ 
it hybridizes alternatively ~ " ~ alternative association of a nucleic-acid molecule to a specific 
nucleotide sequence, doubleness, or high buri die JINGU is said under stringent conditions as used by 
this detail letter. A probe hybridizes the vocabulary "stringent conditions" on the target sequence and 
selection target, and whether it being made extent with few other arrays and the conditions which fitted 
in again and which are not a comb are said, the stringent hybridization and the stringent hybridization 
washing conditions in a situation of nucleic-acid hybridization ~ an array - it is anaclitic and differs 
under a different environmental parameter. Comprehensive guidance of nucleic-acid hybridization For 
example, Tijssen(1993) Laboratory Techniques in Biochemistry and Molecular Biology-Hybridization 
with Nucleic Acid Probes Section I, Chapter 2, and Overview of principles of hybridization and the 
strategy of nucleic acid probe It is found out by assays, Elsevier, and N.Y. (Tijssen). Generally, highly, 
by regular ionic strength and pH, stringent hybridization and stringent washing conditions are chosen so 
that lower about 5 degrees C than the thermal melting point (Tm) of a specific array. Tm(s) are the probe 
with which 50% of the target sequence agreed completely, and temperature to hybridize (under regular 
ionic strength and pH). Very stringent conditions are chosen so that equally to Tm about a specific 
probe. An example of the stringent hybridization conditions for the hybridization of a complementary 
nucleic acid which has the complementary residue which exceeds 100 in an array or a filter in Southern 
blotting or a Northern blot A standard hybridization solution It uses and is 42 degrees C (for example). 
[ one to three Sambrook(1989) Molecular Cloning:A Laboratory Manual(s) (the 2nd edition), Cold 
Spring Harbor Laboratory, ] [ Cold ] Spring Harbor Reference and hybridization are performed in all 
night in Press, NY, and the following detailed explanation. An example of stringent washing conditions 
is 0.15M [ for about 15 minutes and 72 degrees C ] highly. It is NaCl. In the case of the item of the SSC 
buffer solution, an example of stringent washing conditions is 0.2xSSC washing at 65 degrees C for 15 
minutes (for example, refer to above-shown Sambrook). Mostly, in order to remove a background probe 
signal, low stringency washing precedes with high stringency washing. For example, an example of 
stringency washing of whenever [ for doubleness of the nucleotide exceeding 100 / middle ] is 45-degree 
C lxSSC for 15 minutes. For example, examples of low stringency washing for doubleness of the 
nucleotide exceeding 100 are 40 degrees C 4x - 6xSSC for 15 minutes. 
[0021] 

A difference of localization of concentration distribution of the molecule (for example, analyte) of two 
or more kinds [ in / in "spatial separation" / a fluid stream ] is said. When the analyte is separated 
spatially (that is, flow coding was carried out), even if the type of all the signals of the analyte is the 
same, it will be possible to detect the signal according to individual of each target analyte. Therefore, the 
location or time amount along "passage" of detection can determine the true character of the analyte, and 
the difference of an indicator related to each analyte is not required. 
[0022] 

The electroanalysis-approach says the approach of using a system or the "electric" properties (for 
example, resistance, conductance, capacitance, an impedance, etc.) of the analyte, in order to take out 
the information about the system. As the electroanalysis-approach, all amperometries, a voltammetry, 
the potential difference, and/or the coulometric-analysis approach are essentially mentioned. As the 
desirable electroanalysis-approach, cyclic voltammetry, an alternating current, a direct current or a 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi__ejje 



11/12/2007 



JP,2004-500549,A [DETAILED DESCRIPTION] 



Page 6 of 28 



rotation ring disk voltammetry, a sinusoid voltammetry, impedance spectroscopy, etc. are mentioned. 
[0023] 

The vocabulary "cyclic voltammetry" or an "aging voltammetry" is used possible [ transposition ], in 
order to point out cyclic voltammetry. The vocabulary "a sinusoid voltammetry" is used in order to point 
out cyclic voltammetry generally (for example, based on one containing a square wave, a triangular 
wave, etc. of aging electrical potential differences although not restricted to below), or in order to point 
out the use of a large amplitude sine wave potential wave used for U.S. Pat. No. 5,650,061 in a mode 
similar to cyclic voltammetry as a publication. 
[0024] 

(Detailed explanation) 

(I. The efficient detection approach of two or more analyte) 

This invention offers the new approach and new machine for quick detection of two or more analyte in a 
sample, and/or quantification. In 1 desirable operation gestalt, this invention contains the channel which 
fixed the specific joint partner in it in the analyte expected detection. Since a different joint partner is 
stationed to the field to which channels differ, when the analyte is combined, they are coded by each one 
of locations which met the channel at "space target." The combined analyte is behind released from a 
joint partner, or the inside of a channel is emitted to a joint partner / analyte complex into flowing fluid 
from the wall of a channel. As [ separate / spatially / the analyte / until the analyte reaches the detection 
point of a down-stream channel from the above-mentioned joint partner / as for the dimension of a 
channel / continue ] 
[0025] 

If the analyte or the analyte / joint partner complex is emitted to flow, they will be coded spatially. That 
is, it depends for each one of locations to both streams on the location of a joint partner when they are 
being fixed to the channel wall. Therefore, the time difference between emission and detection can be 
used in order to identify specifically the specific (or it does not generate) analyte which generates an 
output signal. 
[0026] 

Since the analyte may be identified specifically, without using an indicator in order to distinguish them 
from other analyte respectively, a large number, redundant sample handling, and a labeling process are 
eliminated. This removes many labeling and contamination problems. Moreover, the risk of the sample 
contamination which may lead to an incidence rate with high false positivity is also reduced or 
eliminated. 
[0027] 

It is mentioned especially that it is exchangeable to the inside and outside of the device with which it can 
prepare good and various minute fluid structures (for example, channel) perform flow of sample 
handling and a fluid and analyte detection before a channel's using it. It can have according to the 
analyte of the set from which a different channel differs, and the same or two or more different channels 
may be performed by coincidence. 
[0028] 

Therefore, the approach and device of this invention fit detection of the analyte in a clinical environment 
good. The capacity to detect unguided object-ized analyte (for example, DNA, mRNA, etc.) simplifies a 
procedure remarkably, and supports sample contamination and the mistaken prevention of the problem 
of discernment. 
[0029] 

Use of the copper electrode according [ on 1 especially desirable operation gestalt and ] to a cyclic (for 
example, sinusoid) voltammetry conquers many of problems which the conventional electrochemical 
measuring method encounters, and enables detection of the analyte by it. The high sensitivity of the 
detection strategy originates in the effective decoupling of the faraday signal from the capacitive 
background current in a frequency domain. It can follow, for example, ssDNA and dsDNA can be 
detected in a picomole concentration range, and an electrochemical signal originates in oxidation of the 
saccharide which can be accessed easily [ the periphery of a DNA double helix ] compared with ssDNA 
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of the same size. 
[0030] 

The sensor which can detect two or more targets only using one detector offers a cheaper and small 

detection system also with easy manufacture. 

[0031] 

(II. system component) 
(A) Channel 

(1) The type and dimension of a channel 

A channel is suitable for operation of this invention also by what type of channel as a matter of fact, as 
long as passage of the matter inside a channel is enabled without being accompanied by essential mixing 
between the components in a solution in a different location which met the channel. That is, it is 
spatially continued by separating [ the "down-stream" detection point ] the analyte (or reagent in which 
other detection is possible) emitted first in the location according to individual which met the channel 
from the initial emission point in a desirable capillary tube. Even if, even if the type of the signal about 
all of analyte is the same, the capacity for the signal according to individual of each target analyte to be 
detectable is called spatial separation. Therefore, the time amount of the location along "passage" or 
detection can determine the true character of the analyte, and the difference of an indicator related to 
each analyte is not required. 
[0032] 

However, spatial separation does not require the perfect separation between analyte. Considerable 
overlap can be existed on the contrary, peak concentration can be detected, and a related concentration 
profile is measured and/or calculated and can give a positivity / electronegative detection, and/or perfect 
analyte quantification. 
[0033] 

A channel especially desirable to use by this invention is a "micro channel." The vocabulary "a micro 
channel" is used about the channel which has the dimension which enables low Reynolds-number 
actuation, i.e., the thing by which the dynamics of a fluid is governed by viscous force rather than 
inertial force, in this specification. The Reynolds number called ratio of inertial force to viscous force by 
the way is given by the following. 
[0034] 

Re-rho d2-/eta tau+rho ud/eta 

As for a velocity vector and rho, fluid density and eta of u are time scales from which, as for the 
viscosity of a fluid, and d, the property dimension of a channel changes, and, as for tau, a rate changes 
here (being here u/tau=delta u/dt). The vocabulary "a property dimension" is here and is used as 
everyone knows about the dimension which determines the Reynolds number by this work. In the case 
of a cylindrical shape channel, it is a diameter. In the case of a rectangle channel, it is fundamentally 
dependent on the smaller one of width of face and the depth. It means saying that it is dependent on the 
width of face of the crowning of "V" in the case of V typeface channel. Count of Re about various 
morphological channels can be seen in the standard textbook of hydrodynamics (for example, Granger 
(1995) Fluid Mechanics, Dover, N.Y.;Meyer(1982) introduction to Mathematical Fluid Dynamics, 
Dover, N.Y.). 
[0035] 

The behavior of the flow of the fluid in a steady state (tau->infinity) is characterized by Reynolds 
number Re=rho ud/eta. The hydraulic system by which micro processing was carried out is in a low 
Reynolds-number regime (Re is less than about one) mostly for small size and a low speed. In this 
regime, a turbulent flow and a secondary flow, therefore the inertia effectiveness of flowing and 
producing mixing inside can be disregarded, and viscous effectiveness governs dynamics. Generally 
under such conditions, the flow in a channel is stratified. 
[0036] 

Since a Reynolds number is dependent not only on a channel dimension but the time scale from which 
fluid density, fluid viscosity, a fluid rate, and a rate change, the absolute upper limit of a channel 
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diameter is not specified clearly. According to the channel geometrical configuration actually designed 
good, the high processing ability system which can avoid about R< 1000 if it depends especially about 
R< 1 00, therefore has large channel size relatively is possible for a turbulent flow. Desirable channel 
properly dimension range is about 0.5 micrometers thru/or 100mm. Especially a channel range with a 
property dimension of about 1 micrometer - about 1 00 micrometers is desirable, and about 5 
micrometers - about 100 micrometers are the most desirable. More desirable range is about 5 
micrometers thru/or 50 micrometers. 
[0037] 

The device of this invention does not need to be restricted to low Reynolds number actuation, a signal 
with different analyte mutual when a joint probe is estranged widely and the analyte so emitted is widely 
estranged in flow - "overlap ****" - remarkable convective mixing may occur in a channel, without 
carrying out a mask. Furthermore, as long as remarkable mixing of two analyte may occur and 
remarkable (for example, it is statistically significant) space separation exists between the peak 
concentration of two analyte, he can distinguish a signal and it will be understood that detection of each 
analyte can carry out. However, quantification of the analyte according to each may become gradually 
more difficult as the analyte mixes each other. Nevertheless, even such a situation can obtain 
quantification by evaluating or modeling the spatial distribution of the analyte based on the location and 
the rate of fall-off of a concentration peak, in order to give approximation of an integral signal to each 
analyte. 
[0038] 

As long as above-mentioned mixed requirements are fulfilled as above-mentioned, all channel 
configurations are proper. Therefore, although not limited to a suitable channel below, the channel 
formed of an obstruction [ which counters ], open slot, and closed ditch etc. is included. As for a 
channel, the shape of the shape of circular, a rectangle, a rectangle, a triangle, and v character and u 
character, a hexagon, an octagon, an irregular form, etc. can have all cross sections as a matter of fact. 
The channel used in this invention does not need to be continuous. It can follow, for example, a channel 
can be formed by the aggregate, a copolymer, or cross linked polymer of a porous particle etc. 
[0039] 

As long as the ingredient is essentially stable to the solution which passes through the inside of it, all 
channel ingredients fit operation of this invention, or [ that a desirable ingredient is combinable with a 
joint partner ] ~ or as it joins together, can derivatize or it is a joint partner's linker. Furthermore, in a 
desirable operation gestalt, an ingredient is chosen and/or reformed so that it may not combine with the 
analyte substantially. Moreover, it does not combine with a probe in the field besides the reason 
expected to fix a probe, or a desirable ingredient does not interact to another appearance. 
[0040] 

Although especially a desirable ingredient is not limited to below, it contains glass, silicon, a quartz or 
other minerals, plastics, the ceramics, a metal, paper, a metalloid, a semi-conductor, cement, etc. 
Furthermore, the matter which forms gels, such as protein (for example, gelatin), a lipopolysaccharide, a 
silicate, agarose, and polyacrylamide, can be used. A variety of organic polymers and inorganic 
polymers of nature and both composition may be used as an ingredient on the front face of a solid-state. 
An instantiation-polymer contains polyethylene, polypropylene, Pori (4-methylbutene), polystyrene, 
polymethacrylate, Pori (ethylene terephthalate), rayon, nylon, Pori (vinyl butyrate), poly vinylidene 
JIFURUORIDO (PVDF), silicon, polyformaldehyde, a cellulose, cellulose acetate, a nitrocellulose, etc. 
[0041] 

In the case of conductivity or a semi-conductive substrate, an insulating layer exists in a substrate 
preferably. This is especially important when a device incorporates an electro-technical element (for 
example, the direction system of an electric fluid, a sensor, etc. move an ingredient around a system 
using the electroendosmose force), the application for which, as for a substrate ingredient, they are 
meant in the case of a polymer substrate - responding - hard, half rigidity or non-hard one, and opacity 
- suppose that it is translucent or transparent. For example, it is manufactured by the transparent 
material optically partially [ in order that the device containing a visual-detection element may enable 
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the detection or may generally support it at least ] at least. Or glass or the transparent aperture of a 
quartz may be taken in by the device about the detecting element of such a format again. Additionally, a 
polymer ingredient has a straight chain or a branching principal chain, and a bridge is constructed over it 
or it can presuppose un-constructing a bridge to it. Especially the example of a desirable polymer 
ingredient contains for example, poly dimethylsiloxane (PDMS), polyurethane, a polyvinyl chloride 
(VPC), polystyrene, polysulfone, a polycarbonate, etc. 
[0042] 

A channel can be used as the component of a larger body. Therefore, a channel can be assembled with 
other one or more channels, in order to obtain many channels, and assay from which plurality differs by 
it can be performed to coincidence. A channel can be used as the component of a machine including 
suitable liquid handling, detection and/or sample handling / application function. 
[0043] 

moreover, a channel can carry out "plug-in" to the machine which performs assay of this invention 
suitably - it can manufacture as a unit of reusable or throwing away. Although a channel is not limited 
to below, it is understood that it can prepare or more for any one in a variety of bodies containing a 
micro titration pan (for example, PVC, polypropylene, or polystyrene), a test tube (glass or plastics), dip 
sticks (for example, glass, PVC, polypropylene, polystyrene, a latex, etc.), a micro centrifuge tube or 
glass, a silica, plastics, a metal, or a polymer bead. 
[0044] 

With a desirable operation gestalt, one or more channels are especially manufactured as an element of 
the "integrated circuit" which is prepared in glass or a silicon slide as a capillary tube channel, or has an 
onboard circuit element for control of liquid flow, application of a sample, and/or detection of a signal 
as capillary tube tubing (for example, capillary-electrophoresis tubing). In the most desirable operation 
gestalt, as illustrated in the example in this specification, it has a channel as capillary tubes, such as 
capillary-electrophoresis tubing. 
[0045] 

(2) Channel manufacture 

The approach of manufacturing the channel of this invention is well-known to this contractor. For 
example, when a channel is formed from one or more capillary tubes, a capillary tube is purchased from 
a commercial contractor (for example, Polymicron Technologies, Tucson, Az), or by the conventional 
capillary tube "drawing" **, it can draw out or extrude and it can be carried out. 
[0046] 

When manufacturing a channel on a front face, they can be formed by standard technique, for example, 
machining, shaping, sculpture, etching, a laminating, extrusion, or deposition is possible for them. 
[0047] 

In 1 desirable operation gestalt, a channel is manufactured using a well-known micro-machining process 
(for example, photolithography) in solid-state electronic industry. Usually, a micro device, for example, 
a micro channel, is created in the form of the semiconductor wafer used in order to manufacture an 
integrated circuit from a semi-conductor substrate called extensively available crystal silicon or glass. 
Manufacture of the micro device from a semiconductor wafer substrate can utilize a broad experience of 
both the surface etching technique developed by the semi-conductor processing industry for integrated- 
circuit (IC) manufacture, and bulk etching technique for the similarity of an ingredient. 
[0048] 

In order to create a movable element, surface etching used in order to form a thin surface pattern in a 
semiconductor wafer in IC manufacture is correctable so that sacrifice undercut etching of the thin layer 
of a semiconductor material may be enabled. Bulk etching used in case a deep trench is generally 
formed in a wafer using an anisotropic etching process in IC manufacture can be used in order to 
machine an edge or a trench to a precision in a micro device. In order to remove the ingredient by which 
a mask is not carried out from a wafer, "wet processing" which uses chemicals called a pottasium 
hydroxide solution can perform both surface etching and bulk etching of a wafer. In order to form 
various channel elements in micro device creation, it is even possible to use the anisotropy wet 
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processing technique which depends on the distinctive crystal orientation of an ingredient, or is 

dependent on use of an electrochemical dirty stop. 

[0049] 

Generally another etching processing technique which allows the considerable freedom of a micro 
device design is known as "dry etching processing." Especially this processing technique is suitable for 
the anisotropic etching of the fine structure. Dry etching processing contains many gaseous phases or 
plasma phase etching technique which attains to even a little isotropic low energy plasma technique 
which guides the plasma stream which contains chemical reactivity ion in order to carry out induction of 
the formation of an volatile resultant to a wafer from the high anisotropy sputtering process which 
carries out the impact of the wafer with a high energy atom or ion in order to move a wafer atom to a 
gaseous phase (for example, ion beam milling). 
[0050] 

There is an especially useful dry etching process known as reactive ion etching in the middle of high 
energy sputtering technique and low energy plasma technique. Reactive ion etching is accompanied by 
guiding an ion content plasma stream to a semi-conductor or other wafers for instantaneous sputtering 
and plasma etching. Reactive ion etching holds some of profits of an anisotropy related to sputtering, 
though reactant plasma ion is offered for formation of the gaseous-phase-reaction product which 
answered contact of reactant plasma ion with a wafer. The rate of wafer ingredient removal is actually 
remarkably reinforced to either the sputtering technique performed independently or low energy plasma 
technique. Therefore, reactive ion etching has possibility of becoming the etching process which 
excelled for micro device creation by the ability of a high anisotropy etching rate being maintained 
relatively. An above-mentioned micro-machining technique is well-known to this contractor like many 
other things (for example, refer to Choudhury ( 1 997) The Handbook of Microlithography, 
Micromachining, and Microfabrication, Soc.Photo-Optical Instru.Engineer, and Bard & Faulkner(1997) 
Fundamentals of Microfabrication). Furthermore, the example of use of the micro-machining technique 
in silicon or a borosilicate glass chip can be seen to U.S. Pat. No. 5,194,133, 5,132,012, 4,908,1 12, and 
4,891,120. 
[0051] 

In 1 operation gestalt, in a silicon (100) wafer, in order to carry out pattern formation of a channel and 
the connection, a standard photolithography technique is used for a channel and micro processing is 
carried out. In order that ethylenediamine and a pyrocatechol (EDP) may be used for two-step etching 
and may give a closed liquid system, anode plate junction of the Pyrex (trademark) (Pyrex) 7740 cover 
plate can be carried out in the field of silicon. In this case, liquid connection can be made behind silicon. 

[0052] 

In a desirable operation gestalt, a channel can be manufactured from other capillary tubes, such as glass, 

a quartz, or capillary-electrophoresis tubing, as above-mentioned. 

[0053] 

With other operation gestalten, in order that a channel may form a channel wall, by making a substrate 
deposit an ingredient, it can manufacture (using sputtering or other joining techniques), or 
casting/shaping of a channel may be done in an ingredient. Although casting / shaping channel is not 
restricted to below, it is easily manufactured from a variety of ingredients containing various metals, 
plastics, or glass. In a specific desirable operation gestalt a channel Various elastomers for example, 
alkylation chlorosulfonated polyethylene (Acsium (trademark)) - A polyolefine elastomer (for example, 
Engage (trademark)), Chlorosulfonated polyethylene (for example, Hypalon (trademark)), A perfluoro- 
elastomer (for example, Kalrez (trademark)), neoprene polychloroprene, Casting is carried out with an 
ethylene-propylene-diene terpolymer (EPDM), chlorinated polyethylene (for example, Tyrin 
(trademark)), and various siloxane polymers (for example, poly dimethylsiloxane etc.). 
[0054] 

(B) Joint partner 

one or more pieces by which the channel used by this invention was fixed to one or more front faces in 
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the desirable operation gestalt — biological — a "joint partner" is held, biological — the constituent of a 
"joint partner" or a "joint pair" says other molecules, the molecule combined specifically, or a 
presentation, in order to form junctional complexes, such as an antibody-antigen, a lectin-carbohydrate, 
a nucleic-acid-nucleic acid, and biotin-avidin. 
[0055] 

when pointing out biomolecules (for example, protein, a nucleic acid, an antibody, etc.) so that it may be 
used by this detail letter, the ligation reaction which determines existence of the biomolecule different- 
species ensemble of protein and other biologicalses is said [ vocabulary / "it joins together 
specifically" ]. Therefore, appointed ligand or an appointed antibody is combined with the specific 
"target" (for example, protein or a nucleic acid) under the specified conditions (for example, the 
immunoassay conditions in the case of an antibody or the stringent hybridization conditions in the case 
of a nucleic acid), and it does not join together in other molecules and a significant amount. 
[0056] 

The joint partner used in this invention is chosen based on the target identified / quantified. It follows, 
for example, when a target is a nucleic acid, a joint partner is a nucleic acid or nucleic-acid binding 
protein preferably. When a target is protein, a joint partner is the receptor, the ligand, or the antibody 
preferably combined with the protein specifically. When a target is a saccharide or a glycoprotein, a 
joint partner is lectin etc. preferably. 
[0057] 

Although a proper joint partner (trapping agent) does not restrict to below, he contains a nucleic acid, 
protein, receptor binding protein, nucleic-acid binding protein, lectin, a saccharide, a glycoprotein, an 
antibody, a lipid, etc. Such a joint partner's composition or isolation approach is well-known to this 
contractor. 
[0058] 

(1) Preparation of a joint partner (trapping agent) 

(a) Nucleic acid 

The nucleic acid for using it as a joint partner in this invention can be manufactured or isolated 
according to either of the approaches of well-known a large number to this contractor. With 1 operation 
gestalt, a nucleic acid can consider as the isolated spontaneous generation nucleic acid (for example, 
genomic DNA, cDNA, mRNA, etc.). The method of isolating a spontaneous generation nucleic acid is 
well-known to this contractor (for example, refer to SambrookMolecular(s)(1989) Cloning-A 
Laboratory Manual (2nd edition), one to three-volume, Cold Spring Harbor Laboratory, Cold Spring 
Harbor, and N.Y.). 
[0059] 

However, in a desirable operation gestalt, a nucleic acid is created newly (de novo) by chemosynthesis. 
With a desirable operation gestalt, a nucleic acid (for example, oligonucleotide) An automatic 
composition device is used for Needham-VanDevanter and others (Needham-VanDevanterNucleic(s) 
(1984) Acids Res., 12:6159-6168) as a publication. Beaucage and Caruthers (it Caruthers(es) (1981) 
Beaucage and [ ] --) Tetrahedron According to the solid phase phospho lamination DAITO triester 
method which Letts, and 22 (20): 1859- 1862 indicated, it is compounded chemically. When required, 
generally purification of an oligonucleotide is performed by Pearson and Regnier (Pearson and Regnier 
(1983) J.Chrom.255: 137-149) by either native acrylamide gel electrophoresis or the anion exchange 
HPLC as a publication. The array of an synthetic oligonucleotide can be checked using the chemical 
degradation method of Maxam and Gilbert (Maxam and Gilbert(1980) in Grossman and Moldave(piece) 
Academic Press, New York, Meth.Enzymol.65:499-560). 
[0060] 

(b) An antibody/antibody fragment 

The antibody or antibody fragment for using it as a joint partner (trapping agent) It can manufacture by 
the approach of well-known many to this contractor. (For example) Harlow & Lane(1988) Antibodies:A 
Laboratory Manual, Cold Spring Harbor Laboratory, and Asai(1993) Methods in Cell Biology The 37th 
volume: Antibodies in Cell Biology, Academic Refer to Press and Inc.N.Y. It sets to one approach and 
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an antibody is produced by making an animal (for example, rabbit) into immunity by the immunogen 
containing an epitope [ hoping to recognize/capture ]. It can be used in order that much immunogens 
may produce a specific reaction nature antibody. Recombination protein is immunogen desirable to 
production of a monoclonal antibody or a polyclonal antibody. Moreover, the protein which exists 
naturally can also be used by one of the pure or impure gestalten. A synthetic peptide is similarly created 
by standard peptide synthetic chemistry, for example, Barany and Merrifield, and Solid-Phase Peptide 
Synthesis; -- 3 - 284 pages The Peptides: Analysis, Synthesis, and Biology. -- the 2nd -- volume:Special 
Methods in Peptide Synthesis and Part A. - [ Merrifield] (1963) J.Am.Chem.Soc, 85:2149-2156, and 
Stewart(s) (1984) Solid Phase Peptide Synthesis, the 2nd edition, Pierce Refer to Chem.Co., Rockford, 
and 111. 
[0061] 

The production approach of a polyclonal antibody is common knowledge at this contractor. If it says 
simply, the immunogen which is the cytoskeleton component refined preferably will be mixed with an 
adjuvant, and an animal will be made into immunity. Trial bleeding is performed for the 
immunoreaction to the immunogen pharmaceutical preparation of the animal, and it supervises by 
determining the reactant potency to a cytoskeleton component and a test presentation. When a high 
potency is obtained appropriately [ the antibody to immunogen ], blood is collected from an animal and 
antiserum is prepared. In a necessary case, in order to condense about a reactant antibody for a 
cytoskeleton component, the further fraction of antiserum can be performed. . (see the above-shown 
Harlow & Lane). 
[0062] 

This contractor can get a monoclonal antibody by the various techniques of concordance. If it says 
simply, generally immortalization of the spleen cell from the animal made into immunity with the 
desired antigen will be carried out by fusion to a myeloma cell (Kohler and Milstein(1976) 
Eur.J.Immunol.6:51 1 -519 reference). The alternate method of immortalization includes the 
transformation by other well-known approaches by the Epstein-Barr virus, the oncogene, the retrovirus, 
or this business. The yield of the monoclonal antibody which screens about an antigen the colony 
produced from a single immortalization cell for production of desired singularity and the antibody of an 
affinity, and is produced by such cell can be reinforced by various techniques including the 
impregnation to a vertebrate host's peritoneal cavity. Or it is also possible to isolate the DNA sequence 
which carries out the code of a monoclonal antibody or its joint fragmentation by screening a DNA 
library from a Homo sapiens B cell again according to the general protocol outlined by Huse and others 
(246:1275-Husel281 [ Science ] (1989)). 
[0063] 

For example, production/selection also of antibody fragments, such as a single strand antibody (scFv or 
in addition to this), can be done using a phage display technique. The capacity which can discover an 
antibody fragment on the front face of the virus (a bacteriophage or phage) with which bacteria are 
infected makes it possible to isolate a single joint antibody fragment from the library of the uncombined 
clone exceeding 1010. In order to make an antibody fragment discover on the surface of phage (phage 
display), it is inserted in the gene to which an antibody fragment gene carries out the code of the phage 
surface protein (pill), and antibody fragment-pill fusion protein is displayed by the phage front face 
(Hoogenboom et al. [ McCafferty / Nature / 348:552- 554; ] (1990) (1991) Nucleic Acids Res. 19:4133 - 
4137). 
[0064] 

Since the antibody fragment on the front face of phage is functionality, the phage holding an antigen 
joint antibody fragment can be isolated from uncombined phage with antigen affinity chromatography 
(348:552-McCafferty554 [ Nature ] (1990)). Depending on the affinity of an antibody fragment, a 
1 ,000,000 times [ 20 times to ] as many enrichment factor as this is obtained about one affinity sorting. 
However, more phage can be proliferated and one sorting can be made to already be received by 
infecting bacteria with the eluted phage. Thus, the 1000 times as many concentration by 1 time as this 
can increase 1,000,000 times in two sortings (348:552-McCafferty554 [ Nature ] (1990)). time 
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[ therefore, ] concentration is low - (-- MarksJ(1991).Mol.Biol.222:581-597) and affinity sorting of 
multiple times may bring about isolation of rare phage. Since sorting of the phage antibody library of an 
antigen produces concentration as a result, a large majority of clones combine an antigen after about 
three - four sortings. Therefore, it is necessary to analyze a small number of (hundreds) clone only about 
association with an antigen comparatively. 
[0065] 

By displaying various very large and V gene repertories on phage, a Homo sapiens antibody is not based 
on the conventional immunization, but can be produced (Marks et al. (1991) J.Mol.Biol. 222:581 -597). 
In 1 operation gestalt, natural VH and natural VL repertory which exist in a human peripheral blood 
lymphocyte were isolated from the non-immunizing donor by PCR. The splice of both the V gene 
repertories was carried out at random using PCR, the scFv gene repertory was produced, the clone of 
this was carried out to the phage vector, and it produced the library of a 30 million phage antibody (this 
writing). The joint antibody fragment was isolated from this single "unsettled" phage antibody library to 
a different antigen exceeding 17 containing hapten, polysaccharide, and protein (Clackson et al. [ Marks 
et al. / MarksJ(1991).Mol.Biol.222:581- 597; / (1993) .Bio/Technology. 1 0:779-783 ;GriffithsEMBO(s) 
(1993) J.12:725- 734; ] (1991) Nature. 352:624 -628). The antibody was produced to the self-protein 
containing the thyroglobulin, an immunoglobulin, a human tumor necrosis factor, and human CEA 
(Griffiths et al. (1993) EMBO J. 12:725 -734). Moreover, it is also possible by sorting out directly in a 
cell as it is to isolate the antibody to a cell surface antigen. The antibody fragment is very specific about 
the antigen used for sorting, and it has the affinity of the range of 1 :M-100nM (Griffiths et al. [ MarksJ 
(1991).Mol.Biol.222:581- 597; ] (1993) EMBO 112:725 -734). A bigger phage antibody library 
produces isolation of the antibody of twist a large number of the high joint affinity to the antigen of a 
larger rate as a result. 
[0066] 

(c) Binding protein 

In 1 operation gestalt, a joint partner (trapping agent) may be binding protein. Although proper binding 
protein is not restricted to below, it contains a receptor (for example, cell surface receptor), receptor 
ligand, cytokine, a transcription factor and other nucleic-acid binding protein, a growth factor, etc. 
[0067] 

Protein can make mutation able to induce from the protein which isolated from the source of nature or 
was isolated, or can be compounded newly. A means to isolate the protein which exists naturally is well- 
known to this contractor. Although such an approach is not restricted to below, ammonium-sulfate 
precipitate, an affinity column, The well-known protein purification approach containing a column 
chromatography, gel electrophoresis, etc. is included (generally). R. Scopes and Protein (1982) 
Purification, Springer- Verlag, N.Y.;Deutscher(1990) Methods in The 182nd volume of Enzymology: 
Guide to Protein Purification and Academic Refer to Press and Inc.N.Y. 
[0068] 

When protein combines a target reversibly, the affinity column holding a target may be used in order to 
carry out affinity purification of the protein. Or it can rearrange with a HIS tag, and a target can be 
discovered, and protein can also be refined using a nickel2+/NTA chromatography. 
[0069] 

With another operation gestalt, protein may be chemically compounded using a standard chemical 
peptide synthesis technique. When a desired array is comparatively short, a molecule may be 
compounded as a single continuous polypeptide. When asking for a larger molecule, a partial array is 
compounded separately (in one or more units), and can be united by forming peptide linkage after that 
by the condensation of the amino terminus of one molecule, and the carboxyl terminus of the molecule 
of another side. This is performed using the same chemistry (for example, Fmoc, Tboc) as being 
typically, used in order to combine single amino acid in the peptide synthesis machine for commerce. 
[0070] 

After the C-terminal amino acid of an array is fixed to insoluble support, the solid phase composition 
accompanied by sequential addition of the remaining amino acid of an array is the approach that it is 
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desirable for the chemosynthesis of the polypeptide of this invention. About the technique of solid phase 
composition Barany And Merrifield () [ Barany] and Merrifield(1962) Solid-Phase Peptide Synthesis;3- 
284 page and The Peptides:Analysis and Synthesis ~ Biology. 2nd volume: Special Methods in Peptide 
Synthesis, Part A., Merrifield et al. (MerrifieldJ(1963).Am.Chem.Soc, 85:2149-2156) - and It is 
indicated by Stewart and others (StewartSolid(s)(1984) Phase Peptide Synthesis, the 2nd edition, Pierce 
Chem.Co., Rockford, 111). 
[0071] 

In a desirable operation gestalt, it may be compounded using recombinant DNA methodology. 
Generally, this includes the process which reproduces protein, when still more nearly required, the 
process which creates the DNA sequence which carries out the code of the binding protein, the process 
which puts DNA on the manifestation cassette under a specific promotor's control, the process which 
makes protein discover in a host, the process which isolates the discovered protein, and. 
[0072] 

DNA which carries out the code of the binding protein or the array of this invention For example, 
cloning of a suitable array and a limit Or Narang's and others phospho triester method (Narang et al. 
(1979) Meth.Enzymol. 68:90 -99), Brown's and others phosphodiester method (Brown et al. (1979) 
Meth.Enzymol. 68:109 -151), Beaucage's and others diethyl phospho lamination DAITO - law 
(BeaucageTetra(s)(1981).Lett., 22:1859-1862) -- and It can prepare by the suitable approach including 
the direct chemosynthesis by the approach of the solid support method of U.S. Pat. No. 4,458,066 of the 
above arbitration. 
[0073] 

The nucleic-acid array which carries out the code of the desired binding protein may be discovered in 
the various host cells containing various high order eukaryotic cells, such as Escherichia coli, other 
bacteria hosts, yeast, COS and CHO, a HeLa-cell stock, and a myeloma cell system. A recombination 
protein gene may be connected possible [ suitable about each host / an expression control array and 
actuation ]. In the case of Escherichia coli, this contains the conclusion signal of an imprint as preferably 
as promotors, such as T7, tip, or lambda promotor, and a ribosome bond part. In the case of an 
eukaryotic cell, a regulatory sequence may include a splice donor and a receptor array preferably, 
including a promotor, the enhancer guided from an immunoglobulin gene, SV40, a cytomegalovirus, 
etc., and a polyadenylation array. 
[0074] 

A plasmid may be imported into the selected host cell by the well-known approach of the calcium 
phosphate processing or electric punching of a case of the calcium chloride transformation in the case of 
Escherichia coli, and a mammalian cell. The cell in which a transformation is carried out by the plasmid 
can be chosen by the resistance to the antibody given with the gene contained in plasmids, such as an 
amp gene, a gpt gene, a neo gene, and a hyg gene. 
[0075] 

Once it is discovered, recombination binding protein may be refined according to the protocol of the 

criterion of these above business. 

[0076] 

(d) A saccharide and a carbohydrate 

A saccharide and a carbohydrate are included as other joint partners. A saccharide and a carbohydrate 
can be isolated from the source of nature, can be compounded with an enzyme, or can be compounded 
on a chemistry target. The path for production of specific oligosaccharide class formation is in. It is 
based on use of the enzyme (glycosyltransferase) which produces them by vivo, such an enzyme - in of 
oligosaccharide REJIO for vitro composition - it may be used as alternative and a stereo alternative 
catalyst (Ichikawa et al. (1992) Anal.Biochem. 202:215 -238). A sialyltransferase may be used in 
combination with an auxiliary glycosyltransferase. For example, the combination of a sialyltransferase 
and galactosyltransferase can be used. In order to compound desired oligosaccharide class formation, 
many approaches of using a glycosyltransferase are well-known. The instantiation-approach is indicated 
by WO 96/32491, Ito et al. (Ito et al. (1993) Pure Appl.Chem. 65:753), U.S. Pat. No. 5,352,670, No. 
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5,374,541, and No. 5,545,553. By being combined in an early reaction mixture, instead, an enzyme and 
a substrate can add the reagent of an enzyme and the 2nd glycosyltransferase circuit to a reaction 
medium, when the first glycosyltransferase circuit approaches completion. By carrying out two 
glycosyltransferase circuits in order in a single container, the whole yield improves rather than the 
protocol with which a middle kind is isolated. 
[0077] 

The approach of chemosynthesis is indicated by Zhang (ZhangJ(1999).Am.Chem.Soc, 121(4):734-753). 
If it says simply, the set of the base unit of the sugar base will be created by this approach by each base 
unit preloaded in a different protective group. A base unit is graded by the reactivity of each protective 
group. After that, it is correctly determined which fundamental component must be added to a reaction 
so that the reaction of a single string [ computer program ] from the fastest thing to the thing of the 
maximum ** may produce a desired compound. 
[0078] 

(2) Adhesion of the joint partner to a channel 

Many approaches of fixing biomolecule on various solid-state front faces are well-known in the field 
concerned. Covalent bond of the desired component is carried out, or it may be fixed by the noncovalent 
bond through specific or nonspecific association. 
[0079] 

When covalent bond is desired between a compound and a front face, a front face is polyfunctional or 
can usually carry out [ many organic functions ]-izing. The functional group which may be used for 
association may contain a carboxylic acid, an aldehyde, the amino group, a cyano group, ethylene, 
hydroxyl, a sulfhydryl group, etc. by existing in a front face. The approach of connecting various 
compounds with various front faces is common knowledge, and is illustrated by reference at abundance. 
For example, Ichiro Please refer to Chibata (Ichiro Chibata(1978) Immobilized Enzymes, Halsted Press, 
New York) and Cuatrecasas (Cuatrecasas, J(1970).Biol.Chem.245:3059). 
[0080] 

In addition to covalent bond, the various approaches of combining an assay component by the 
noncovalent bond can be used. Generally a noncovalent bond is nonspecific adsorption of the compound 
to a front face. Usually, a front face is blocked with the 2nd compound in order to prevent nonspecific 
association of an assay component by which the indicator was carried out. Or although it combines a 
front face with one component nonspecific, another thing is designed so that it may hardly join together. 
For example, with a carbohydrate content compound, the front face which holds lectin called 
concanavalin A will not be combined with the protein lacking in glycosylation by which the indicator 
was carried out, although it joins together. The various solid-state front faces for using it for 
immobilization by the noncovalent bond of an assay component are outlined in U.S. Pat. No. 4,447,576 
and 4,254,082. 
[0081] 

A molecule is in when a joint partner is a nucleic acid or a polypeptide. It is chemically compoundable 
by situ, this permutes an optical instability protective group by the usual protective group (for example, 
dimethoxytrityl radical used in nucleic acid biosynthesis (DMT)) - the standard chemosynthesis 
approach is included substantially. The exposure of the micro channel in the dispersed location produces 
alternative association with a monomer (for example, amino acid or a nucleotide), and the growth 
polypeptide of the irradiated part or a nucleic acid as a result. The approach of optical directivity 
polymer composition is common knowledge at this contractor (for example, U.S. Pat. No. 5,143,854, the 
PCT public presentation number WO 90/15070, WO 92/10092 and WO 93/09668, further 251,767 to 77 
refer to [ Science ] the Fodor (1991)). 
[0082] 

In a desirable operation gestalt, a joint partner may be fixed using a linker (for example, gay 2 
functionality or a hetero bifunctional linker). A linker proper in order to combine a biological joint 
partner is common knowledge at this contractor. For example, although protein or a nucleic-acid 
molecule is not restricted to below, it may be combined by either of the various linkers containing a 
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peptide linker, a straight chain, or a branched-chain chain linker, or the heterocycle type carbon linker. A 
hetero bifunctional crosslinking reagent called the activity ester of N-ethyl malei mide it is used widely 
(Lerner et al. [ for example, ] (LernerProc(s)(1981).Nat.Acad.Sci.USA, 78:3403-3407) --) Kitagawa et 
al. (KitagawaJ(1976).Biochem., 79:233-236), Refer to Birch and Lennox (Birch and Lennox (1995) of 
Chapter 4, Monoclonal Antibodies:Principles and Applications, Wiley-Liss, N.Y.). 
[0083] 

With 1 desirable operation gestalt, a joint partner is fixed using a biotin / avidin interaction. In this 
operation gestalt, the biotin or avidin which has an optical instability protective group may be arranged 
at a channel. The exposure of the channel of the location according to individual produces association of 
the biotin to the channel in the location, or avidin. Then, the binder holding each biotin or avidin is 
arranged at a channel, and it combines with each joint partner and is localized in an exposure part. It 
may be repeated in the location according to each where this process is wanted to fix a joint partner. 
[0084] 

Sigrist and others (SigristBio/Technology (1992), 10:1026-1028) has indicated the another suitable 
photochemistry-joint approach. By this approach, the interaction of ligand with an organic front face or 
an inorganic front face is mediated with the polymer which has the carbene which generates 
trifluoromethyl-aryl-JIAJIRIN which works as a linker molecule and which can be photoactivated. 
Photoactivation of the aryl-JIAJIRINO functional group in 350nm produces a highly reactive carbene, 
and covalent bond is attained by coincidence carbene insertion on both ligand and an inactive front face. 
Therefore, a reactant functional group is not required in which of ligand or the charge of supporting 
material. 
[0085] 

In the most desirable operation gestalt, in order to cover a fused silica front face with an organic coating, 
the thin layer of an epoxy resin (Epotek350) is applied to a fused silica (fused cilica) capillary tube (bore 
of 50 micrometers). A surface organic coating not only makes the minimum DNA adsorption in a 
capillary tube wall, but offers the polymerization-ized front face which can carry out direct 
immobilization of the DNA probe. Liu and others (Liu et al. (1996) J.Chromatogr. 723:157 -167) has 
indicated the protocol which covers a capillary tube front face with an epoxy resin. It dried under the 
nitrogen pressure of 20psi, and when saying simply, after carrying out the rinse of the capillary tube for 
15 minutes with an acetone first, it was dried in oven at 100 degrees C for 1 hour. Epoxy resin 31 4ND 
(Epo-Tek, Billerica, MA) was dynamically covered on the capillary tube front face by attracting the 
acetone solution of epoxy resin mixture. The residual solvent was removed from the epoxy resin 
covering capillary tube by pouring nitrogen for 30 minutes at a room temperature. The bridge was 
constructed at 150 degrees C in 30 minutes and under the nitrogen pressure of after that 20psi by 80 
degrees C in epoxy resin coating for 2 hours. The buffer solution washes the applied capillary tube for 
30 minutes before use. 
[0086] 

Then, a specific DNA probe solution is poured into 1cm section of an epoxy resin covering capillary 
tube. In order that a DNA probe solution may combine a DNA probe with a capillary tube wall by the 
hydrophobic interaction and the electrostatic interaction, it is made to react with the piece of a capillary 
tube overnight. Other DNA probes are fixed like the piece of a covering capillary tube of same 1cm 
length. Once it is fixed by the capillary tube wall, after those hybridization fields' being deionized water 
and rinsing, the preparation assembled to the capillary tube biosensor which has a joint partner who is 
different in a different location will be completed. 
[0087] 

(C) The analyte detection approach 

All approaches can be used according to the approach of this invention on the fact of biological 
molecule detection. Since the true character of various analyte is determined by those spatial positions in 
the flow which is moving the inside of a channel, there is no need for a different labeling system about 
each analyte. I hear that one advantage of this assay system, not to mention it, does not have the need of 
attaching an indicator in the analyte, and it is in it. 
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[0088] 

The method of detecting the analyte is common knowledge at this contractor. When the analyte is 
labeled (for example, radioactivity, fluorescence, the MAG, or a mass indicator), the analyte is detected 
by detecting an indicator. However, with a desirable operation gestalt, the analyte is not labeled and it 
does not depend for the desirable detection approach on use of the indicator attached to the analyte. 
Although such a detection approach is not restricted to below, it includes detection of detection (for 
example, radiation and/or an absorption spectroscopy) of a lightwave signal, the electrical and electric 
equipment, and a magnetic signal, and detection of change of the electrical characteristics (for example, 
conductance/resistance, capacitance, an impedance, etc.) of the medium containing the analyte. 
[0089] 

With 1 simple operation gestalt, optical absorption of the fluid containing the analyte is supervised by 
the detector (for example, standard ultraviolet rays). However, a electroanalysis-detector is used with a 
desirable operation gestalt. With the most desirable operation gestalt, a electroanalysis-detector uses a 
voltammetry (for example, sinusoid). 
[0090] 

In a desirable operation gestalt, a sinusoid voltammetry includes supplying the analyte of the little 
purpose to a voltammetry electrode especially. A sine (or others carry out aging) electrical potential 
difference is applied to an electrode. The electrical potential difference which carries out aging (for 
example, sine) is the single period of a predetermined frequency, and in order to carry out the sweep of 
the formal potential of the target redox kind, it has the amplitude large enough. The response of the 
analyte to a sinusoidal voltage is alternatively detected by the higher harmonic of the fundamental 
frequency of an aging electrical potential difference. The method of performing an aging voltammetry is 
offered in the bibliography quoted U.S. Pat. No. 5,650,061 and in it. 
[0091] 

Although especially a desirable operation gestalt uses a sinusoid voltammetry, other voltammetry 
approaches are suitable for this invention good. As above-mentioned, especially the aging voltammetry 
approach is desirable, and such a voltammetry approach is not restricted to the use of an electrical 
potential difference in which a sine wave carries out aging. Moreover, other waves are suitable. 
Although such an approach is not restricted to below, it includes use of a square wave and a triangular 
wave (triangle wave). Such an aging voltammetry approach is common knowledge at this contractor ( 7 
(1): for example, Cullison and Kuhr (1996) Electroanalysis, 1-6 reference). 
[0092] 

Discovery of this invention was that combination with the analyte isolation by which the code was 
carried out to sinusoid voltammetry detection and a space target provides altitude with 
detection/quantum of the specific analyte on very low level in a complicated sample (for example, blood 
serum). 
[0093] 

(III. integrated assay device) 

The newest chemical-analysis system used in chemical manufacture, environmental analysis, a medicine 
diagnosis, and fundamental experiment room analysis has the capacity of full-automatic-izing 
preferably. Such a comprehensive analysis system (TAS) () [ Fillipini] (1991) J.Biotechnol.l8:153;Garn 
(s) (1989) Biotechnol .Bioeng.34:423;Tshulena(1988) Phys.Scr.T23:293;Edmonds(1985) Trends 
Anal.Chem.4:220 -;StinshoffAnal(s)(1985).Chem.57:l 14 R;Guibault(1983) Anal.Chem 
Symp.Ser.l7:637;Widmer(1983) Trends Anal.Chem.2:8 perform automatically the function which 
attains to detection including transportation of the sample in a system, sample preparation, isolation, 
purification, data collection, and evaluation from installation of the sample to a system. 
[0094] 

In recent years, the sample preparation technique is reduced with the sufficient result to the miniaturized 
gestalt. Therefore, for example, a gas chromatography (Widmer et al. (1984) Int. J.Environ. Anal.Chem. 
18:1), High pressure liquid chromatography (MullerJ(1991).High) Resolut.Chromatogr.14: 174;Manz 
(es) (1990) Sensors & Actuators Microcolumn edited (1985) by Bl:249;Novotny Separations:Columns, 
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Instrumentation and Ancillary Techniques J. Chromatogr.Library, Micro-Column edited (1984) by 30th 
volume;Kucera High Performance Liquid The volume Chromatography, Elsevier, and on 
Amsterdam;Scott (1984) Small Bore Liquid Chromatography Columns:Their Properties and Uses, 
Wiley, andN.Y.;JorgensonJ(1983). - Chromatogr.255:335;KnoxJ(1979).Chromatogr.l86:405; - Tsuda 
et al. (1978) -- Anal.Chem.50:632 -- and capillary electrophoresis (ManzJ(1992).Chromatogr.593:253; - 
- Olefirowicz et al. (1990) - Anal.Chem.62:1872;Second Int'l Symp.High-Perf.Capillary) 
Electrophoresis(1990) J.Chromatogr.516; - Ghowsi et al. (1990) - Anal.Chem.62:2714 are reduced 
with the sufficient result to the miniaturized gestalt. 
[0095] 

Similarly, it sets in another operation gestalt and this invention offers the integrated assay device (for 
example, TAS) which detects and/or quantifies many analyte. An assay device contains a channel 
equipped with the joint partner fixed as above-mentioned. Furthermore, a desirable integrated assay 
device is one or more reservoirs which supply detection system (for example, voltammetry system 
containing an electrode and/or related electronics), the buffer solution, and/or the Flushing fluid 
containing following one or more, a sample application well and/or an inlet, and a computer controller 
(control, such as a pump, a reservoir flow change, a detector, and a signal analysis system, sake). 
[0096] 

With a desirable operation gestalt, an integrated assay device equips a "removable" unit with a channel 
especially. When the capillary tube which follows, for example, can be easily inserted, and detached and 
attached from an accompanying device may be prepared in a module as a channel, thereby, a device can 
work easily by the assay of the set with which analyte differs. 
[0097] 

When the channel used with a device is tubing (for example, capillary-electrophoresis tubing), the 
conventional capillary-electrophoresis device is equipped with the subordinate piping and sample 
handling component, feeding component, and computer controller for the "integrated" assay device 
according to many this inventions. In order to offer the integrated assay device which fits detection 
and/or the quantum of various analyte good, it is hardly the need other than quite simple 
installation/addition of the detector (for example, sinusoid voltammetry detector) according to this 
invention, and related electronics. 
[0098] 

(Activation of IV. assay) 

Generally, assay is performed by introducing a sample into the channel which has the fixed joint partner. 
A sample is kept suitable for the bottom of the condition each joint partner enables it to combine with 
the target analyte which may exist in a sample specifically. Then, the flash plate of the sample is carried 
out by installation of the buffer solution which supports emission of the analyte generally combined 
from a channel. The analyte emitted after that is detected by the down-stream detection point, and the 
true character of the analyte is determined by the time amount from emission to detection. 
[0099] 

(A) Preparation of a sample 

as a matter of fact - oh, a ** sample can analyze using this advantageous device and advantageous 
approach. However, with a desirable operation gestalt, a sample is a biological sample. The vocabulary 
"a biological sample" says the sample obtained from the component (for example, cell) of an organism 
or an organism so that it may be used in this specification. A sample can be taken as the thing of all 
biological organizations or a fluid. In many cases, a sample is a "clinical sample" which is a sample 
originating in a patient. Although such a sample is not restricted to below, it contains expectoration, 
cerebrospinal fluid, blood, a blood fraction (for example, a blood serum, plasma), a corpuscle (for 
example, leucocyte), an organization or a fine needle biopsy sample, urine, ascites and pleural effusion, 
or the cell originating in them. Moreover, a biological sample may also contain an organization intercept 
called the frozen section obtained for the purpose on histology. 
[0100] 

** of a biological sample (for example, blood serum) by which the direct method of analysis is carried 
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out is also good, and before use by the assay of this invention, a certain preparation may be presented 
with them. Although such preparation is not restricted to below, it may include removal of the cell 
residual dust by suspension / dilution, or centrifugal separation of a sample in water or the suitable 
buffer solution etc., or selection of the specific fraction of the sample before analysis. 
[0101] 

(B) Feeding of the sample to a system 

A sample can be introduced into the device of this invention according to the standard method of 
common knowledge to this contractor. By following, although a sample is used in a high-pressure liquid 
chroma TOGURAFISHI stem, it can be introduced into a channel through an inlet [ like ]. With another 
operation gestalt, a sample is applicable to the sample well connecting with a channel. In still more 
nearly another operation gestalt, pump feeding of the sample may be carried out into a channel. The 
approach of introducing a sample into a channel is common knowledge, and a criterion in the technique 
of capillary electrophoresis and a chromatography. 
[0102] 

(C) Connection condition 

A sample will be maintained at the basis of the conditions which promote specific association between a 
sample and a joint partner once it goes into a channel. The conditions which suit specific association 
between a joint partner and the analyte are common knowledge at this contractor. For example, the 
buffer solution suitable in order to promote association between an antibody and target protein is 
common knowledge in an immunoassay technique, for example, U.S. Pat. No. 4,366,241 -- No. 
4,376,1 10 No. 4,517,288 and No. 4,837,168; Asai(1993) Methods in Cell Biology Volume 
37:Antibodies in Cell Biology and Academic Press, Inc.New York;Stites & Terr(1991) Basic and 
Clinical Immunology 7th Refer to Edition. Similarly, the conditions at the time of a nucleic acid 
hybridizing specifically mutually are also common knowledge at this contractor (refer to above-shown 
Tijssen (1993)). A specific connection condition is optimized by this contractor about the specific set of 
a joint partner and the target analyte according to a well-known standard method, for example, Above- 
shown Tijssen (1993) and U.S. Pat. No. 4,366,241 --No. 4,376,1 10, No. 4,517,288 and No. 4,837,168; 
Asai(1993) Methods in Cell Biology Volume 37:Antibodies in Cell Biology and Academic Press, 
Inc.New York;Stites & Terr(1991) Basic and Clinical Immunology 7th Refer to Edition. 
[0103] 

(D) Emission conditions 

They are emitted after the analyte in a sample is specifically combined with the joint partner who fixed 
to the channel. Emission is suitably performed by the temperature conditions which contact a joint 
partner / analyte complex to the buffer solution and which are caused especially or destroy the 
interaction of a joint partner / analyte. Such a meeting may be destroyed by use of an elevated 
temperature, modifiers (for example, a urea, a formamide, etc.), quantity or low pH, quantity or low-salt, 
and various chaotropic agents (for example, guanidine hydrochloride) according to the pair of specific 
analyte / joint partner. 
[0104] 

(E) Analyte/flow in a channel 

A sample, and/or a carrier / buffer-solution fluid can be introduced to a channel according to the 
standard approach, and can move the inside of/or a channel. For example, a fluid may be introduced and 
moved into a channel by the simple gravity feed from a "reservoir." Or the inside of a channel may be 
moved to a fluid by the pressure to the fluid pressure, and the deformable chamber/diaphram produced 
with either gas pressure or the various suitable pumps (for example, a peristaltic pump, a measuring 
pump, etc.) etc. again. Moreover, the inside of a channel may be moved also to the analyte by the 
electroendosmose approach. 
[0105] 

(F) Detection 

Analyte detection can be based on either of many approaches of common knowledge to these above 
contractors as above-mentioned. In the desirable operation gestalt, the electrochemical detection 
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approach was used and detection is based on the sinusoid voltammetry with the most desirable operation 

gestalt. 

[0106] 

The protocol for performing a sinusoid voltammetry is already indicated (Singhal et al.(1997) 
Anal.Chem.69:4828-4832; and U.S. Pat. No. 5,650,061). If it says simply, digital generation of the sine 
wave of 2Hz, 0.7 ****-p, and +0.35V direct current offset will be carried out using a software program. 
This sine wave is committed as impression potential to a copper electrode. The current responses from 
an electrode are collected by software on real time between the single overall lengths of an elution run. 
This time amount domain current response is changed into a frequency domain by the fast Fourier 
transform after that. The protocol for analyzing frequency spectrum is mentioned already (Singhal et al. 
(1997) Anal.Chem.69:1662-1668). The spectrum corresponding to the analyte is obtained after 
background subtraction and a digital phase lock as stated above (above-shown Singhal et al. (1997)). 
[0107] 

(V. Kit for two or more analyte detection) 

In 1 operation gestalt, this invention offers the kit screened in order to identify or quantify many the 
existence of the analyte or the absences in a sample. A kit contains the channel of this invention holding 
the various joint partners fixed on the surface of each one as it is shown in this specification, a channel 
may be designed for the simple and quick nest to an one apparatus assay device called a device equipped 
with the computer control system for control of analysis of suitable piping for maintenance of 
management of an electrochemical detector (for example, sinusoid voltammetry) circuit and a sample, 
and the flow of the fluid in a channel and application of a sample, the flow of a fluid, and a signal output 
as explained for example, to this detail in the letter. A kit can contain further the suitable buffer solution 
for use, other solutions, and the standard substance in the assay approach described into this 
specification. 
[0108] 

Furthermore, a kit may contain teaching materials including the directions (namely, protocol) for 
enforcing the approach of this invention. Although teaching materials generally contain a document or 
printed matter, they are not restricted to such a thing. Such directions are stored and all the media that 
can transmit them to an end user are taken into consideration by this invention. Although such a medium 
is not restricted to below, it contains an electronic storing medium (for example, a magnetic disk, a tape, 
a cartridge, a chip), an optical medium (for example, CD-ROM), etc. Such a medium may include the 
address to the Internet site which offers such teaching materials. 
[0109] 
(Example) 

The following examples are not for showing in order to illustrate the invention in this application, and 

limiting. 

[0110] 

(Example 1) 

(Electrochemical detection of the nano liter volume of DNA hybridization) 

(An ingredient and approach) 

(Reagent) 

After deionizing the water to be used, it passed the Milli-Q water purification system (Millipore Corp., 
Bedford, Mass.). About tuberculosis (TB), a biotin-ized DNA probe specific to identification of a human 
immunodeficiency virus (HIV), and a cDNA target, it is Genemed. Special order composition was 
carried out through Synthesis and Inc. (San Francisco, Calif.) (Table 1). The DNA probe solution was 
produced by diluting lOOmicrog [/ml ] solution of the DNA probe dissolved in deionized water into 1 : 1 
mixture with a DNA binding solution (Pierce Chemicals, CA). This joint solution makes it easy to 
combine DNA with a polymerization-ized front face by the canal and the electrostatic interaction. The 
fused silica capillary tube (Polymicron Technologies, Inc., AZ) was used in order to produce a capillary 
tube biosensor. The flash plate of these capillary tubes is not carried out with an acetone, but it was 
made to dry before performing a certain derivatization on a capillary tube front face. 
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[0111] 

(Capillary tube derivatization and immobilization of a DNA probe) 

The fused silica capillary tube (the bore [ of 50 micrometers ] x outer diameter of 150 micrometers, die 
length of lm) was used for the biosensor. The capillary tube was covered with the thin layer of an epoxy 
resin (Epotek350) in order to cover a fused silica front face with organic covering. Surface organic 
covering not only makes DNA adsorption of the wall of a capillary tube the minimum, but gives the 
polymerization-ized front face where a DNA probe may be fixed directly. The protocol which covers a 
capillary tube front face with an epoxy resin was as Liu and others (Liu et al.(1996) 
J.Chromatogr.723:157-167) having explained correctly. It dried under the nitrogen pressure of 20psi, 
and when saying simply, after carrying out the rinse of the capillary tube for 1 5 minutes with an acetone 
first, it was dried in oven at 100 degrees C for 1 hour. Epoxy resin 31 4ND (Epo-Tek, Billerica, MA) was 
dynamically covered on the capillary tube front face by attracting the acetone solution of epoxy resin 
mixture. The residual solvent was removed from the epoxy resin covering capillary tube by carrying out 
a flash plate with nitrogen for 30 minutes with a room temperature. Epoxy resin covering constructed 
the bridge over the pan at 150 degrees C under the nitrogen pressure of 20psi(s) for 30 minutes by 80 
degrees C for 2 hours. The buffer solution washed the covered capillary tube for 30 minutes before use. 
[0112] 

Subsequently, the flash plate of the 1cm section of an epoxy resin covering capillary tube was carried 
out with the specific DNA probe solution. The DNA probe solution was made to react with the piece of 
a capillary tube overnight, and the DNA probe was combined with the capillary tube wall by the canal 
and the electrostatic interaction. Other DNA probes were fixed like the piece of a covering capillary tube 
of same 1cm length. When the probe was fixed by the capillary tube wall, after being deionized water 
and rinsing those hybridization fields, the preparation assembled to a capillary tube biosensor was 
completed. The distance from an inlet port to the 1st probe (TB probe) is about 25cm, and these 
hybridization fields were pasted up on the "separation column" with the epoxy resin in two different 
locations which the probe whose number is two left 15cm. Thereby, the distance of about 60cm was left 
behind from the 2nd probe (HIV probe) even to the detector. It connected by [ both ] pasting up a 
capillary tube on the sleeve (180x360-micrometer capillary tube section) which is die length of about 
lcm respectively too about the segment from which a capillary tube differs with an epoxy resin. The 
overall length of a capillary tube biosensor was about lm. 
[0113] 

(DNA label-hybridization, elution, and detection) 

The capillary tube was attached in the capillary-electrophoresis device for commerce (Biorad 
Instruments Inc, Hercules, CA), and this device was used for that pressurization flow and an automatic- 
sampler function. The protocol used in order to hybridize a complementary target with high stringency 
to these DNA probes is extensively indicated by reference. The specific protocol used for this 
experiment is as follows. 
[0114] 

First, in order to make a probe and a selection target combine a cDNA target, the flash plate of the 
capillary tube was carried out with the pre hybridization buffer solution (inside of 0.75M NaCl, 75mM 
sodium citrate, a pH=7.0 or 0.1%N-lactoyl sarcosine, 0.02%SDS, and 50% formamide, 40 degrees C). 
The flash plate of the DNA target solution of both TB and a HIV target was dissolved and carried out to 
the pre hybridization buffer solution, it incubated for about 30 minutes in the capillary tube, and the 
perfect hybridization and the saturation of a surface fixed probe were obtained. 
[0115] 

Subsequently, it is the hybridization buffer solution (0.3M NaCl, 30mM sodium citrate, pH=7.0 or 0.1% 
SDS), and it was begun to rinse a surplus target solution. After that, in order that the DNA target as for 
whom any did nonspecific association might also remove, the stringent washing buffer solution (75mM 
NaCl, a 7.5mM sodium citrate, pPI=7.0 or 0.1%SDS, 40 degrees C) performed stringent washing. Since 
all other things were probed under these stringent conditions by this stringent washing, by it, it was 
guaranteed that only a complementary DNA target is completely left behind to the interior of a capillary 
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tube biosensor. 
[0116] 

Subsequently, in order to begin to rinse the high stringency washing buffer solution which does not suit 
a capillary tube with a copper electrode (to the existence of a surface active agent sake), it filled up with 
the electrochemical washing buffer solution (89mM TRIS, 89mM boric acid and ImM EDTA, pH=T0). 
[0117] 

When the capillary tube was filled up with the electrochemical washing buffer solution, the copper 
electrode was once maintained at the biosensor capillary tube outlet. The electrode was automatically 
aligned with the capillary tube outlet by two PERT machining design (two-part machined design) (Kuhr 
(1993) U.S. Pat. No. 5,650,061). Subsequently, the elution buffer solution (89mM Tris, 89mM boric 
acid and ImM EDTA, pH=l 1) was filled quickly (with lOOpsi), and the capillary tube was incubated for 
30 minutes at the room temperature. The elution buffer solution promoted the hybridized DNA label- 
denaturation, and emitted oligomer into the solution inside a capillary tube by it in the specific location. 
[0118] 

Subsequently, pump feeding of the elution buffer solution including the dehybridized target DNA was 
carried out by the fixed rate of flow using the pressurization induction flow by about 5 psi(s), and the 
DNA target emitted when they moved with the buffer solution by it was eluted. When DNA target 
oligomer passes a detector and flowed, DNA oxidized by electrocatalysis by the copper electrode, and, 
thereby, generated the signal which may be detected using a sinusoid voltammetry as stated above (refer 
to U.S. Pat. No. 5,650,061). After that, the zone according to each [ of DNA ] was detected by the 
copper electrode of an outlet, when DNA passed a detector and moved. 
[0119] 

(Electrochemical detection) 

Copper microelectrode with a diameter of 40 microns was manufactured inside 5 cm and 50x360- 
micrometer fused silica capillary tube. The capillary tube was filled with the gallium using the syringe. 
Next, after inserting the copper wire of small die length in a capillary tube by the end, it sealed in the 
proper place by epoxy resin adhesion for 5 minutes. Another wire was inserted from the back end of a 
capillary tube, and electrical connection with a copper wire was given. The gallium inside a capillary 
tube gave the electrical connection between two wires. Such capillary tube microelectrodes are very 
strong, and reusable after polish. These electrodes were not pretreated with any gestalten except polish 
by the hand using the sandpaper of 600 grain size. 
[0120] 

The sinusoid voltammetry was used in order for copper microelectrode to detect the dehybridized DNA 
target, when it is eluted from a capillary tube. The protocol for performing a sinusoid voltammetry is 
mentioned already (Singhal et al.(1997) Anal.Chem.69:4828-4832; U.S. Pat. No. 5,650,061). When 
saying simply, digital generation of the sine wave of 2Hz, 0.7 ****-p, and +0.35V direct current offset 
was carried out using the software program in a company. This sine wave was committed as impression 
potential to a copper electrode. The current responses from an electrode were collected with software on 
real time between the single overall lengths of an elution run. Subsequently, this time amount domain 
current response was changed into the frequency domain by the fast Fourier transform. The protocol for 
analyzing frequency spectrum is mentioned already (Singhal et al.(1997) Anal.Chem.69:1662-1668). 
The spectrum corresponding to the analyte was obtained after background subtraction and a digital 
phase lock as stated above (above-shown Singhal et al. (1997)). 
[0121] 

(A result and consideration) 

Since DNA is clinically important as an index of a disease, the amount of low of DNA hybridization and 
direct detection are desirable. Once it is shown that a specific nucleotide sequence is connected with a 
predetermined marker (for example, an infectious agent, an inherited character, a neoplasm type) 
characteristic or identifiable, the array is compounded in large quantities, and in order to determine 
whether the specific array exists, it can be used as a probe of a nucleic acid from other sources of supply. 
In many cases, the DNA assay based on hybridization is developed for the application from which many 
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differ, the fingerprints of the existing DNA are carried out completely, and in order to identify, two or 

more trials need to be performed about all samples. 

[0122] 

The sinusoid voltammetry which is a frequency domain voltammetry detection technique can be used in 
order to detect a nucleic acid under the same experiment conditions as what is used for detection of a 
saccharide. A nucleotide can also be contributed to a nucleobase by those bases apart from that by which 
a certain signal of a nucleotide is based on a sugar principal chain since they are also electrical activities 
on a copper front face, including an amine part. 
[0123] 

Detection of unguided object-ized DNA is very desirable in order to avoid all sample handling loss and 
a contamination problem. From what (it can work in the amount of pico liter capacity from a nano liter) 
can be miniaturized easily, without sacrificing the capacity as a high sensitivity detector, 
electrochemical detection is suitable, especially when [ of DNA analysis ] a sample is restricted 
generally. 
[0124] 

In development of this capillary tube biosensor, the specific array of DNA was fixed to the field to 
which the interior of a continuous minute fluid channel (namely, fused silica capillary tube) differs. 1cm 
section of 20 bore capillary tube of 50 micrometers which is in agreement with the sample volume of nL 
(s) was used in order to give the recognition field of a sensor. Through each field, one by one, pump 
feeding is carried out, and a suitable DNA target can combine a sample with a target independently with 
each fixed DNA probe there (if it exists). Once the sample had an opportunity to interact with the target 
by which each was fixed, elution of it was carried out from the capillary tube, the whole capillary tube 
was washed by a series of stringent washing, and all possibility of polluting an ingredient by it was 
eliminated. Subsequently, the target [ having combined with each field of the fixed probe ] DNA was 
eluted in the format by which the code was carried out spatially. 
[0125] 

Drawing 1 shows the fundamental approach used in this design, in order to give possibility of observing 
two or more hybridization events in a single experiment. Zones 1 and 2 are fixed zones where the DNA 
probe of TB and HIV was fixed, respectively. These zones were together put in order to produce a 
capillary tube system single in order to use one impregnation of the sample containing a DNA target 
behind. A reagent required in order to wash a more complicated sample (namely, clinical sample 
containing other biomolecules of a large number, such as protein and other cell strains) with very high 
stringency can be introduced by the flow by which pressurization induction was carried out from the 
reservoir of the head of a capillary tube. Copper microelectrode is arranged at the outlet edge of a 
capillary tube, and it is arranged using the machining two PERT system which enables automatic 
alignment of a capillary tube with an electrode (Ruhr's and others U.S. Pat. No. 5,650,061). Therefore, a 
system is very easy to combine, and once it works, it is dogged. 
[0126] 

The sequence of the process used in order to perform specific hybridization, washing, and elution of a 
target oligonucleotide that denaturalized is shown in drawin g 2 . The same process can be used for all 
the DNA label kinds to those complementary probes of stringent hybridization. In this scheme, 

1) Hybridization is performed under stringent conditions, in order to avoid all nonspecific label 
association to the probe which is not perfect phase complement to a capillary tube wall or the target 
analyte. Consequently, TB target (the oligomer (zone 1) which has an array characteristic of DNA which 
carries out the code of the TB is only hybridized to fixed TB probe (complementary sequence), and a 
HIV target only hybridizes it to the HIV probe (zone 2) fixed under stringent conditions.) These zones 
are isolated spatially and stringent washing removes all interferent components also from the capillary 
tube which separates those zones only from each zone. 

[0127] 

2) The last washing by the elution buffer solution (TBE, pH=l 1) denatures the hybridized 
complementary nucleic acid to coincidence, and emits the DNA target which joined together by it to the 
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solution which adjoins the fixed probe of a capillary tube directly. Such two label spatial selectivity is 
maintained. It is because the buffer solution moves to a proper place quickly (with time scale also with 
the much high-speed twist which dehybridization may produce), and the flow in a capillary tube stops 
and a denaturation process is completed after the incubation for 30 minutes. 
[0128] 

3) Finally elution of the solution containing the "free" target DNA oligomer separated spatially is carried 
out. Since the zone including the two targets is spatially separate, they pass over the copper electrode 
arranged at the outlet to different time amount, and flow to it. The scheme shown in drawing 3 has 
illustrated the aspect of affairs of detecting the eluted DNA target. Each label elution time amount in a 
detector shows the true character, and, thereby, codes the part of DNA hybridization. 
[0129] 

Detection of the HIV target DNA using the capillary tube biosensor by 1cm zone of a fixed DNA probe 
is shown in drawing 4 . The flash plate of the sample containing lOmicrog [/ml ] 100 synthetic HIV 
labelmicroL was carried out through the inside of the capillary tube biosensor with which the HIV probe 
was fixed. In order to enable HIV oligonucleotide label-detection of a sample, it followed in order of the 
process indicated to drawing 2 • Originally, the sequence did not contain the electrochemical washing 
buffer solution (89mM TRIS, 89mM boric acid and ImM EDTA, pH=10). It added in order to make 
into the minimum the artifact observed when the elution buffer solution attacks this to a copper 
electrode. pH of this buffer solution is important. While too high pH leads to Target's DNA 
dehybridization and loss of a signal is brought about, it is because too low pH produces the big artifact 
as a result when the elution buffer solution reaches a detector. 
[0130] 

As shown in drawing 4 , DNA label-elution is proved [ signal / which was acquired with the sinusoid 
voltammetry ] after the dehybridization in the elution buffer solution. Although it is shown that the 
elution of a blank solution has the very stable signal, it is difficult to evaluate the singularity of HIV 
label-association by the single probe system. Therefore, this kind of detection may bring about false 
positivity in a DNA trial. 
[0131] 

In the design of the proper, two or more probes system not only can tackle the problem of parallel 
processing of a nucleic-acid sample, but gives the internal reference over nonspecific hybridization. It 
will give two or more peaks in two or more probes system, when nonspecific hybridization occurs with 
a given sample. This will show the need for a much more stringent hybridization protocol directly until a 
peak single about the single target which poured in is detected. The singularity of the hybridization of 
this system is illustrated to drawing 5 (A), and detection of the specific label-hybridization of TB and 
HIV exists in coincidence in the same sample. Although the interaction of the sample was carried out 
only once to each DNA probe, two targets can detect to coincidence by one run. The transit time about 
two zones agrees with TB and the HIV label-internal reference which were shown in drawing 5 (B) and 
5 (C), respectively. Therefore, this also shows that what kind of nonspecific hybridization which two 
targets not only can detect to coincidence, but occurs under the hybridization conditions currently used 
does not exist. Otherwise, probably, the internal reference run showed not one but two peaks (that is, 
even if TB specific target probably hybridized to self completely complementary probe and HIV specific 
probe and sticks in HIV specific label, he is the same). Therefore, detection of two peaks in drawing 5 
(A) shows composite TB and HIV specific label-detection clearly to coincidence, has illustrated the 
absence of nonspecific hybridization, and reduces the hope of generating as a result of all false 
positivity. 
[0132] 

DNA sequencing by hybridization is dependent on the molecular recognition given by the hybridization 
to the fixed probe DNA of a sample (for example, target) DNA molecule. Die length is about 7 
nucleotide at least, die length is about 10 nucleotide at least more preferably, die length is the nucleotide 
of 15 or 20 at least still more preferably, and the die length of a desirable probe oligonucleotide is the 
nucleotide of 30, 40, or 50 at least most preferably. This probe has a complementary known array to at 
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least 1 label field. Although the assay format that a large number differ exists, after a probe contacts a 
nitrocellulose, agarose, plastics, or a sample, is placed and washes un-recognizing [ DNA ] finely, it is 
typically fixed by other quality of a deactivating group which can carry out assay about a content, the 
assay of hybridized DNA is executable in the system indicated in this detail letter with the elution from 
denaturation, capillary tube, or channel of DNA, and detection by SV in copper microelectrode. 
[0133] 

(Conclusion) 

The new DNA biosensor of the capillary tube base was developed using the direct electrochemical 
detection which can detect two or more DNA oligomers to coincidence. This detection scheme used the 
DNA label flow coding hybridization assay in a sample by various DNA probes fixed by the location 
where capillary tube front faces are various. It is supplemented with the DNA label coincidence 
hybridization of various types by those label-direct detection in the copper electrode by using a sinusoid 
voltammetry when they elute. a disease — such detection of a specific oligonucleotide array-like in 
parallel and raw is dogged, and it is durable and it can open the path to a cheap two or more disease 
DNA sensor, therefore, it - activation -- an operator - the problem accompanying the existing DNA 
sensor based on intensive and expensive, various optical detection schemes is avoided. 
[0134] 
(Example 2) 

(High sensitivity of the amino acid by the sinusoid voltammetry, and a peptide, and alternative 
detection) 

(Experiment parameter) 
(Reagent) 

After deionizing the water to be used, it passed the Milli-Q water purification system (Millipore Corp., 
Bedford, Mass.). Amino acid, the insulin (98 - 99%, and Sigma Chemical Corp. and St. Louis, Mo.), and 
the remaining peptide (Peninsula Laboratories, Inc., San Carlos, CA) were used received. All 
experiments were conducted by 0.10 sodium hydroxides (A. a C.S grade, Fisher Scientific, Fair Lawn 
NJ) as a migration electrolyte. The undiluted solution of 0.1 0M was prepared in deionized water. Future 
dilution was performed using the migration electrolyte. 
[0135] 

(Copper microelectrode) 

Copper microelectrode was produced by pulling a glass capillary tube by microelectrode Pullar (Model 
PE-2, Narishige, Tokyo Japan) first. Then, the edge of a capillary tube was cut off by Scalpel under the 
microscope. Then, copper wire (99.99%, Goodfellow, Cambridge, England) with a diameter of 20 
micrometers was inserted in the edge from which it was cut out newly, and was sealed with the epoxy 
resin (Epoxy Technology, Billerica, Massachusetts). The electrode was ground by the diamond grinding 
wheel and carried out clarification by sonication by deionized water. In order to make electrical 
connection with copper wire, the back end of a capillary tube was filled up with the gallium (Sigma 
Chemical Co.), and diameter the copper wire of 150 micrometers was inserted in the gallium. As an 
alternative, the back end of a capillary tube was filled up with the epoxy resin, and more, the copper 
wire of a major diameter was put into the epoxy resin restoration capillary tube until it contacted 20- 
micrometer wire physically. Any electrochemical pretreatments are not performed, but the electrode was 
stabilized until the stable response of about 1 hour was observed under experiment conditions. 
[0136] 

(Electrochemical measurement and experiment conditions) 

The flow cell was constituted from PUREKISHI glass, and tubing was adjusted so that diffusion-breadth 
might be avoided. Installation of a sample plug was controlled by the air operated actuator controlled by 
the solenoid valve. The rate of flow was maintained by the gravity flow by maintaining a buffer-solution 
reservoir on 1 9cm of a flow cell. It determined that the rate of flow was a part for 0.5ml/, and the 
volume of a sample was determined from the rate of flow and die length of impregnation. Impregnation 
time amount determined that an electrode will look at the perfect concentration of the analyte. 
[0137] 
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The reported conditions of an experiment are explained here. In the case of amino acid and a peptide, 
2Hz sine wave (0-690mV pair Ag/AgCl) applied with the software written by the author by Labview 
(National Instruments, Austin, Tex.). Wave filtration of the wave was carried out with the 4 super-low 
region filtration filter using cyberamp (Model 380, Axon Instruments Inc., Foster City, CA.) with 3db 
point of being 3 times (6Hz) many as fundamental frequency. Wave filtration of the output current was 
carried out with the 4 super-low region passage filter. The filter was set as 40Hz (4 times, the 10th 
higher harmonic, or 20Hz of the observed maximum frequency). A current is 300MHz. Pentium 
(trademark) It changed into the analog from digital ones by the 16-bit analog-to-digital converter (PCI- 
4451, National Instruments) using II personal computer. The single scan consisted of 4 sine-wave 
periods. 
[0138] 

With Labview software (National Instruments), the collected time amount domain was changed into the 
frequency domain, and was further processed using Matlab programming (The Mathworks, Inc., 
Englewood Cliffs NJ). The spectrum of only a signal was obtained by lengthening the background 
vector acquired before impregnation from an instant signal current vector. In order to acquire a time 
amount domain spectrum, the digital lock in amplifying method was used. In order to generate the 
amplitude of each frequency higher harmonic (up to the 10th higher harmonic of max), and a phase 
angle, the Fourier transform of the time amount spectrum was carried out at the rate of 5 1 2 points. The 
vector of only a signal was used for the topology of each higher harmonic wave, and it acquired it by 
projecting it on a background subtraction signal vector. Finally, moving-average smoothing (cube type 
integral) was used for the phase decomposition vector, and it carried out low-pass wave filtration 
passage. 
[0139] 
(Result) 

Drawing ^ shows the background subtraction frequency spectrum of the arginine in copper 
microelectrode. The experiment was performed using ImicroM arginine. The excitation signal was the 
sine wave of 2Hz and 0-690mV pair Ag/AgCl. The current from 4 sine wave periods which consist of 
512 points (whole time amount = 1 second) was used in order to generate each frequency spectrum. The 
three-dimensions graph consists of the frequency (x axis), the amplitude (z-axis), and phase angle (y- 
axis) information to the 10th higher harmonic. 
[0140] 

Drawing 7 shows the sinusoidal time amount domain response from ImicroM arginine in the 5th higher 
harmonic (10Hz). This higher harmonic gave the highest signal / noise ratio, and the limit of detection 
(S/N=3)of39nM(s). 
[0141] 

Drawing 8 shows the linearity dynamic range of various arginine concentration. The arginine 
concentration of 1, 10,100, and lOOOmicroM was poured into the flow impregnation analysis system. 
The amplitude of the 5th higher harmonic (10Hz) is plotted to four poured-in different concentration. 
This plot shows the outstanding linearity (R= 0.9997) covering 3 order in the 5th higher harmonic. 
[0142] 

Drawing 9 shows the asparagine in copper microelectrode, and the subtraction frequency spectrum of a 
glutamine. A square expresses lOmicroM asparagine and the circle expresses lOmicroM glutamine. 
Experiment conditions are the same as what was used in order to generate drawing 1 . 
[0143] 

Drawing 10 A and 10B show the sinusoidal time amount domain response of the asparagine in the 6th 
higher harmonic (12Hz), and a glutamine. Drawing 10 A shows lOmicroM asparagine, and drawing 10 
B shows lOmicroM glutamine. The 6th higher harmonic has the optimization phase angle of those two 
amino acid closest to 90-degree separation. This higher harmonic gives the maximum selectivity in 
between those two analyte. In the case of an asparagine, the limit of detection (S/N=3) in this higher 
harmonic is 400nM(s), and, in the case of a glutamine, is 500nM. 
[0144] 
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Drawing 1 1 shows the background subtraction frequency domain spectrum of lOmicroM insulin B 

chain. The same conditions as drawing 1 were used. 

[0145] 

Drawing 12 shows the sinusoidal time amount domain component of the insulin B chain in the 4th 
higher harmonic (8Hz). The 4th higher harmonic gave the greatest signal / noise ratio, and the limit of 
detection (S/N=3) of 500nM(s). 
[0146] 

Dr awing 13 shows the luteinizing hormone releasing hormone (circle) in copper microelectrode, and the 

subtraction frequency spectrum of bradykinin (square). 

[0147] 

Drawing 14 A and 14B show the time amount domain response of the bradykinin in the 2nd higher 

harmonic wave (4Hz), and luteinizing hormone releasing hormone, respectively. 

[0148] 

Drawing 15 shows the background subtraction frequency domain response of neurotensin (square) and 

substance P (circle), respectively. 

[0149] 

Drawing 16 A and 16B show the time amount domain response of the neurotensin in fundamental 

frequency (2Hz), and substance P, respectively. 

[0150] 

The example and operation gestalt which were explained here are for for the purpose of instantiation, in 
the light of it, various corrections or modification are submitted to this contractor, and it is understood 
that it should be contained in the inside of the pneuma of this application, the text, and an attachment 
claim. Therefore, all the publications quoted here, a patent, and patent application are taken in by 
reference in a perfect form by all the purpose here. 
[Brief Description of the Drawings] 
[Drawin g 1] 

Drawing 1 shows the schematic drawing of the DNA biosensor of the capillary tube base by 
electrochemical detection. Two different probe sections exist in a capillary tube. They are the probe 1 of 
TB specific probe, and the probe 2 of a HIV specific probe. A HPCE automatic sampler is used for 
various stringent washing and rinses required for the cDNA label specific hybridization of these fixed 
probes. A copper electrode is arranged at the outlet of a capillary tube biosensor using a machining two 
PERT system. 
[Drawing 2] 

Drawing 2 shows the protocol for performing DNA label stringent hybridization and alkali denaturation 
inside a capillary tube biosensor. (1) Hybridize various DNA targets to the probe fixed by the capillary 
tube front face. (2) After that, stringent washing is performed in order to remove one of nonspecific 
adsorption or DNA which were hybridized. (3) Alkali denaturation is performed by ** which finally 
elutes the DNA target which hybridized from the capillary tube biosensor before. 
[Drawing 3] 

Drawing 3 shows the elution from a DNA label capillary tube biosensor by which alkali denaturation 
was carried out, and the continuing schematic drawing of electrochemical detection. An electrode is 
manufactured inside the piece of a capillary tube equipped with the same diameter as a biosensor 
capillary tube, in order to make automatic alignment easy. An electrode will carry out a location 
extremely at the outlet of a biosensor capillary tube soon (<5micrometer). Lower trace shows the 
schematic drawing of the DNA label-detection at the time of their eluting from a biosensor capillary 
tube. 

| Drawing 4 J 

Drawing 4 illustrates the HIV specific label-detection which used a capillary tube biosensor and sinusoid 
voltammetry detection. A lOmicrog [/ml ] HIV specific target is passed inside the capillary tube 
biosensor with which only the HIV specific probe was fixed. All hybridization conditions are as a 
publication in this specification. The sinusoid voltammetry excitation wave was 2Hz in 0 - 700 mVp-p. 
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The illustrated signal was acquired by the 5th higher harmonic. 

[Drawin g 5] 

Draw ing 5 shows two or more DNA label-detection which used flow coding hybridization assay for 
coincidence. The used sample contained 1 : 1 mixture of concentration with a specific label-each [ of HIV 
and TB ] of lOmicrog [/ml ]. All hybridization and elution conditions are the same as what was 
explained in the thing and example 1 in d rawing 4 . Since detection understood the illustrated signal that 
it has the best sensibility, it was acquired by the 5th higher harmonic. 
[Drawi ng 6] 

Drawing 6 shows the background subtraction frequency spectrum of the arginine in copper 
microelectrode. The three-dimensions graph consists of the frequency (x axis), the amplitude (z-axis), 
and phase angle (y-axis) information to the 10th higher harmonic. 
[ Draw i n g 7] 

Drawing 7 shows the sinusoidal time amount domain response from ImicroM arginine in the 5th higher 
harmonic (10Hz). 
[Drawing 8] 

Drawing 8 shows the linearity dynamic range of various arginine concentration. 
[Drawing 9] 

Drawing 9 shows the asparagine in copper microelectrode, and the subtraction frequency spectrum of a 
glutamine. A square expresses 1 OmicroM asparagine and the circle expresses 1 OmicroM glutamine. 
[Drawing 10] 

Drawing 10 A and 10B show the sinusoidal time amount domain response of the asparagine in the 6th 
higher harmonic (12Hz), and a glutamine. Drawing 10 A shows 1 OmicroM asparagine, and drawing 10 
B shows 1 OmicroM glutamine. 
[Drawing 1.1] 

Drawing 1 1 shows the background subtraction frequency domain spectrum of 1 OmicroM insulin B 
chain. 

[Drawing 12] 

Drawing 12 shows the sinusoidal time amount domain component of the insulin B chain in the 4th 
higher harmonic (8Hz). 
[Drawing 13] 

Drawing 13 shows the luteinizing hormone releasing hormone (circle) in copper microelectrode, and the 
subtraction frequency spectrum of bradykinin (square). 
[Drawing 1 4] 

Drawing 1 4 A and 1 4B show the time amount domain response of the bradykinin in the 2nd higher 
harmonic wave (4Hz), and luteinizing hormone releasing hormone, respectively. 
[Drawing 1 5] 

Drawing 15 shows the background subtraction frequency domain response of neurotensin (square) and 
substance P (circle), respectively. 
[Drawing 16] 

Drawing 16 A and 16B show the time amount domain response of the neurotensin in fundamental 
frequency (2Hz), and substance P, respectively. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



(Field of invention) 

This invention relates to the field of a diagnosis. This invention provides a detail with the device and 
approach which do not need use of an indicator or an indicator attachment process, though quick 
detection and/or the quick quantum of two or more analyte are made possible. 
[0004] 

(Background of invention) 

Immunoassay and nucleic-acid hybridization chemistry perform the illness diagnosis which detects a 
genetic defect, and are quickly developed towards the target to perform prognostic evaluation 
(SosnowskiProc(s)(1997).Natl.Acad.Sci.USA, 94:1 1 19-1 123). An antibody, nucleic-acid binding 
protein, receptor ligand, and a nucleic acid are specifically [ very ] efficient, and combining with each 
one of affiliated "joint partners" under suitable conditions is known. This phenomenon is frequently 
used for recognition and a diagnosis of a pathogen (for example, HIV), pathological conditions (for 
example, cancer, liver disease, kidney disease, a denaturation articular disease, etc.), drug abuse (for 
example, detection of a product called the cotinine etc.), etc. 
[0005] 

Many illness markers and pathogen markers (for example, protein and/or a nucleic acid) are common 
knowledge, and have characterized completely. Therefore, the joint partners (for example, a nucleic 
acid, an antibody, etc.) who combine with such a marker specifically are compounded and/or isolated, 
and it can be used as a marker for recognition of an illness condition or a pathogen (Landegren242:229 
[ Science ] (1988), Mikkelson(1996) Electroanalysis, 8:15-19). Various assays are daily performed in 
the microbiology laboratory or the pathology laboratory using such an approach. 
[0006] 

Generally in a molecule nucleic-acid HAIBUDAIZESHON, an antibody ligation reaction, a protein 
ligation reaction, and a lectin ligation reaction [ whether it inserts (to for example, double helix of DNA) 
and ] Or are detected by use of the indicator which is one of whether it is fixed to either a target or a 
probe molecule by covalent bond. (For example) SosnowskiProc(s)(1997).Natl.Acad.Sci.USA, 94:1 1 19- 
1 123, LePecq and Paoletti(1966) Anal.Biochem., 17:100-107, Kapuscinski And Skoczylas(1977) 
Anal.Biochem., 83:252 -257 reference. It is used in order that electrochemical luminescence may also 
detect the electrical activity luminescence marker inserted depending on the case (Pollard-KnightAnal(s) 
(1990).Biochem., 185:84-89, Pollard-KnightAnal(s)(1990).Biochem., 185:353-358, TizardProc(s) 
(1990).Natl.Acad.Sci.USA, 12:4514-4518). All of these detection strategies are either in front of the 
ligation reaction between a probe and a target molecule, or the back, and need derivatization of a target 
or a probe molecule (to for example, insertion or indirect indicator attachment sake), (to for example, 
covalent-labeling attachment sake) This brings about a contamination problem. Furthermore, when two 
or more analyte is analyzed by coincidence, two or more indicators must be used. Furthermore, 
complicated sample handling is required, and it increases the risk of contamination further, and it leads 
to/or the mistaken analysis. The above and other problems are conquered by this invention. 
[0007] 
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(Epitome of invention) 

This invention offers the new device and new approach of detecting and/or quantifying two or more 
analyte in a sample. This invention offers the flow through minute fluid (for example, capillary tube) 
biosensor which detects the target analyte (for example, nucleic acid) from which it differs in a sample, 
after combining with each one of affiliated "joint partners" (for example, a nucleic acid, an antibody, 
lectin, etc.). Generally, the section into which capillary tube channels differ [ a joint partner "a probe" 
specific to various analyte ] for example, using a photosensitive biotin / avidin technique is fixed. The 
flash plate of the sample is carried out into a capillary tube after that, consequently the target analyte 
combines with the joint partner (trapping agent) fixed by the capillary tube wall, and the remaining 
samples are eluted from a capillary tube. Finally, the analyte (it joined together) in which complex was 
formed is emitted along with the overall length of a channel, it passes a detector and a flash plate is 
carried out. In a desirable operation gestalt, the target-analyte which carried out desorption is detected 
using a sinusoid voltammetry in the copper electrode arranged down-stream (Singhal and Kuhr(1997) 
Anal.Chem., 69:3552-3557, SinghalAnal(s)(1997).Chem., 69:1662-1668). The time amount from 
elution of the target analyte to detection is used in order to determine the true character of each analyte. 
It is the molecule of the same kind (for example, wholly nucleic acid), or two or more analyte of a 
different kind (for example, protein and a nucleic acid) does in this way, and can diagnose using a single 
biosensor. The sensor is specific to altitude by a specific joint partner's use, and high sensitivity very 
much by electrochemical detection. 
[0008] 

Therefore, in 1 operation gestalt, this invention offers the device which detects two or more analyte in a 
sample. This device is set here including the channel to which each joint partner of two or more analyte 
is being fixed. When each joint partner of two or more analyte is stationed to the field to which channels 
differ, the channel has the cross-sectional area small enough and the inside of a channel is emitted to the 
analyte by it from two or more joint partners at flowing fluid The analyte is spatially separated until it 
reaches the detection point which met the down-stream channel from the joint partner or its edge, and 
the detector which detects the analyte on the detection point. 
[0009] 

Channels may be all expedient channels, such as a capillary tube, capillary-electrophoresis tubing, a 
channel etched into the front face, and a channel formed with the non-dense liquor printed on the front 
face. A channel can essentially have all dimensions, as long as it fully continues dissociating so that it 
may be identified, when the analyte arrives at the detection field or channel edge in a channel. A 
desirable channel has the cross section which gives less than about one Reynolds number (Re), a 
desirable channel ~ about 500 micrometers or less - more - desirable - about 100 micrometers or less - 
- it has the cross-section diameter or width of face of about 50 micrometers or less most preferably, an 
especially desirable device ~ setting - two or more target analyte - at least 3 - desirable - at least 4 - 
at least 5 and the analyte (and joint partner from whom the large number so differ) from which at least 
10, at least 50, at least 100, or at least 500 differs most preferably are included more preferably. 
Although not restricted to below, a variety of joint partners including an antibody, binding protein, and a 
nucleic acid are suitable. Similarly, many detectors are suitable and a spectrophotometer (for example, 
absorbance spectrophotometer) and (all amperometries, a voltammetry, the potential difference, and/or a 
coulometric-analysis detector are essentially included) a electroanalysis-detector are mentioned. A 
voltameter, especially a sinusoid voltameter are mentioned as a desirable detector. 
[0010] 

In another operation gestalt, this invention offers the approach of detecting two or more target analyte in 
a sample. This approach the fluid containing the process;ii sample which offers the detection device 
indicated in this specification A channel is passed under the conditions which the target analyte which 
exists in a fluid combines with each one of joint partners, respectively. The process which detects the 
analyte in the location which met the down-stream channel from the process;iv joint partner who emits 
the analyte to the flow of the fluid passed along with the process;iii channel which codes the analyte 
spatially along with a channel by that cause from a joint partner is included. Indicator attachment of the 
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analyte is not carried out in a desirable approach. In a desirable operation gestalt, indicator attachment of 
the analyte is not carried out especially, an especially desirable device - setting - two or more target 
analyte - at least 3 - desirable ~ at least 4 -- at least 5 and the analyte from which at least 1 0, at least 
50, at least 100, or at least 500 differs most preferably are included more preferably (and so, the joint 
partner from whom the large number differ exists in the channel containing a detection device). 
Induction of the fluid flow is carried out by differential pressure and/or the electroendosmose style in 
some desirable operation gestalten. Fluid flow. As a "sample" fluid desirable for detection of the analyte, 
blood, plasma, a blood serum, urine, the liquid in the oral cavity, cerebrospinal fluid, and lymph are 
mentioned. Detection can be based on various approaches including a spectrophotometer (for example, 
absorbance spectrophotometric analysis) and (all amperometries, a voltammetry, the potential 
difference, and/or coulometric analysis are essentially included) the electroanalysis-approach. The 
desirable detection approaches are a voltammetry, especially a sinusoid voltammetry. Especially, in a 
desirable approach, the analyte is a nucleic acid and detection detects the target analyte by the 
concentration below Ixl0-9M. 
[0011] 
(Definition) 

In this specification, the vocabulary "a polypeptide", a "peptide", and "protein" are used possible 
[ transposition ], in order to point out the polymer of amino acid residue. These vocabulary is applied 
not only to the amino acid polymer which is the artificial chemical analog of the amino acid which exists 
in the nature to which one or more amino acid residue corresponds but the amino acid polymer which 
exists naturally. 
[0012] 

As the vocabulary "an antibody" is used in this specification An intact immunoglobulin, A Fv fragment 
only including the variable region of a light chain and a heavy chain, the Fv fragment combined by the 
disulfide bond (BrinkmannProc(s)(1993).Natl.Acad.Sci.USA, 90:547-551), Fab or (Fab) '2 
fragmentation containing the parts of a variable region and a constant region, The antibody containing a 
single strand antibody etc. by which various gestalten were embellished or changed is included (Huston 
et al. [ BirdScience(s)(1988) 242:424- 426; ] (1988) Proc.Nat.Acad.Sci.USA 85:5879 -5883). An 
antibody may be an animal (especially a mouse or a rat) or the Homo sapiens origin, or may be a 
chimera (Morrison et al. (1984) Proc Nat.Acad.Sci.USA 81:6851 -6855) or hominization (JonesNature 
(s)(1986) 321:522-525; and open British Patent application #8707252). 
[0013] 

The member of the vocabulary "a joint partner", a "trapping agent", or a "joint pair" says other 
molecules and the molecule combined specifically, in order to form junctional complexes, such as an 
antibody-antigen, a lectin-carbohydrate, a nucleic-acid-nucleic acid, and biotin-avidin. In a desirable 
operation gestalt, association is mainly especially materialized by the noncovalent bond (for example, 
ion, canal) interaction. 
[0014] 

when pointing out biomolecules (for example, protein, a nucleic acid, an antibody, etc.) so that it may be 
used by this detail letter, the ligation reaction which determines existence of the biomolecule in the 
different-species ensemble of a molecule (for example, protein and other biologicalses) is said 
[ vocabulary / "it joins together specifically" ]. Therefore, specific ligand or a specific antibody is 
combined with the specific "target" molecule under the specified conditions (for example, the 
immunoassay conditions in the case of an antibody or the stringent hybridization conditions in the case 
of a nucleic acid), and it does not join together in other molecules which exist in a sample, and a 
significant amount. 
[0015] 

The vocabulary "a channel" says the path which draws the flow of a fluid in the specific direction. A 
channel can be formed as the slot which has a pars basilaris ossis occipitalis and a flank, a trench, or 
"tubing" surrounded completely. With a part of operation gestalten, a channel does not have even the 
need of having a "flank." For example, a hydrophobic polymer can be applied to a flat front face, and the 
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flow of the fluid in the front face can be restricted and/or guided in the narrow (for example, hydrophilic 
property) range by it. A channel is preferably equipped with at least one front face where joint partner 
(capture) drugs may be fixed. 
[0016] 

The "target analyte" is all the units or two or more molecules which should be detected and/or quantified 
in a sample. As desirable target analyte, biomolecules, such as a nucleic acid, an antibody, protein, and a 
saccharide, are mentioned. 
[0017] 

The vocabulary "a micro channel" is used about the channel which has the dimension which enables low 
Reynolds number actuation (Re<= 1, preferably Re<= 0.1, more preferably Re<= 0.01, most preferably 
Re<= 0.001) in this specification. Generally low Reynolds number actuation and hydrodynamics are 
governed by viscous force rather than inertial force. 
[0018] 

A vocabulary capillary tube (capillary tube) says tubing (for example, generally the flow of low Re is 
given) of a narrow dimension. Generally an open end capillary tube sucks up water by capillary action, 
when water is contacted. Although a capillary tube is not restricted to below, it can be manufactured 
with many ingredients containing glass, plastics, a quartz, a ceramic, and various silicates. 
[0019] 

"Capillary-electrophoresis tubing" says [ in / therefore / a capillary-electrophoresis device ] a design 
and/or the "capillary tube" which is generally used, or was meant so that it might be used. 
[0020] 

The vocabulary "a nucleic acid", an "oligonucleotide", or at least two nucleotides by which the 
equivalent phrase was combined with one by covalent bond in this specification are said grammatically. 
Although the nucleic acid of this invention is a single strand or a double strand preferably and generally 
includes a phosphodiester bond, so that it may outline below depending on the case For example 
Phospho RUAMIDO (BeaucageTetrahedron(s) (1993)) 49 (10):1925 and bibliography;Letsinger(1970) 
J.Org.Chem.35:3800; -- SprinzlEur(s)(1977).J.Biochem.81:579;LetsingerNucl(s)(1986).Acids 
Res.l4:3487; -- Sawai et al. (1984) -- Chem.Lett.805 and LetsingerJ(1988).Am.Chem.Soc.l 10:4470; -- 
and PauwelsChemicaScripta(s) (1986) 26:141 9 Phosphorothioate (MagNucleic(s)(1991) Acids 
Res.l9:1437; and U.S. Pat. No. 5,644,048), Phosphorodithioate (Briu et al. (1989) J.Am.Chem.Soc.l 1 1 : 
2321), O-methyl phosphoroamidite (O-methylphophoroamidi te) association () [ Eckstein, 
Oligonucleotides and Analogues:A Practical Approach, ] [ Oxford ] University Refer to Press, And a 
peptide nucleic-acid frame And association () [ Egholm] (1992) J.Am.Chem.Soc.l 14:1895; -- Meier et 
al. (1992) -- Chem.Int.Ed.Engl.31:1008;Nielsen(1993) Nature 365:566;CarlssonNature(s) (1996) The 
nucleic-acid analog including 380:207 reference which may have a mutual frame is contained. Other 
similar nucleic acids An electropositive frame (Denpcy et al. (1995) Proc.Natl.Acad.Sci.USA 92:6097), 
anonionic frame (U.S. Pat. No. 5,386,023 and 5,637,684 --) 5,602,240, 5,216,141 And 
4,469,863 ;Angew. Chem.Intl.Ed.English (1991) 30:423;Letsinger(s) (1988) 

J .Am.Chem.Soc.l 10:4470;Letsinger(s) (1994) Nucleoside & Nucleotide 13:1597; - Chapter 2 - and 
ASC Chapter 3 Symposium Series 580, "Carbohydrate Modifications in Antisense Research", 
Y.S.Sanghui, and P.Dan The volume on Cook; [ Mesmaeker et al. (1994), ] Bioorganic & Medicinal 
Chem.Lett.4:395;JeffsJ(1994).Biomolecular NMR 34:17;Tetrahedron Lett.37:743 (1996), And U.S. Pat. 
No. 5,235,033, 5,034,506, the ibid of Chapter 6, and Chapter 7 () [ ASC Symposium Series 580, ] 
[ "Carbohydrate Modifications ] in Antisense Research", Y.S.Sanghui, and P.Dan A thing equipped with 
the non ribose frame which contains the thing of a publication in the volume on Cook is included. The 
nucleic acid containing one or more carbocyclic saccharides is also contained in the inside of a 
definition of a nucleic acid (refer to Jenkins et al. (1995), and Chem.Soc.Rev.169 -176 pages). Some 
nucleic-acid analogs are indicated by Rawls (Rawls, C&E News Jun.2, 1997 or 35 pages). These 
qualification of a ribose-phosphate frame can be performed in order to make addition of an additional 
part called an indicator easy or to increase the stability and the half-life of the molecule concerned in a 
physiological environment. 
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the vocabulary -- "~ ** -- it hybridizes specifically — " ~ and "specific hybridization" ~ and ~ "-- ** -- 
it hybridizes alternatively - " - alternative association of a nucleic-acid molecule to a specific 
nucleotide sequence, doubleness, or high buri die JINGU is said under stringent conditions as used by 
this detail letter. A probe hybridizes the vocabulary "stringent conditions" on the target sequence and 
selection target, and whether it being made extent with few other arrays and the conditions which fitted 
in again and which are not a comb are said, the stringent hybridization and the stringent hybridization 
washing conditions in a situation of nucleic-acid hybridization - an array - it is anaclitic and differs 
under a different environmental parameter. Comprehensive guidance of nucleic-acid hybridization For 
example, Tijssen(1993) Laboratory Techniques in Biochemistry and Molecular Biology-Hybridization 
with Nucleic Acid Probes Section I, Chapter 2, and Overview of principles of hybridization and the 
strategy of nucleic acid probe It is found out by assays, Elsevier, and N.Y. (Tijssen). Generally, highly, 
by regular ionic strength and pH, stringent hybridization and stringent washing conditions are chosen so 
that lower about 5 degrees C than the thermal melting point (Tm) of a specific array. Tm(s) are the probe 
with which 50% of the target sequence agreed completely, and temperature to hybridize (under regular 
ionic strength and pH). Very stringent conditions are chosen so that equally to Tm about a specific 
probe. An example of the stringent hybridization conditions for the hybridization of a complementary 
nucleic acid which has the complementary residue which exceeds 1 00 in an array or a filter in Southern 
blotting or a Northern blot A standard hybridization solution It uses and is 42 degrees C (for example). 
[ one to three Sambrook(1989) Molecular Cloning:A Laboratory Manual(s) (the 2nd edition), Cold 
Spring Harbor Laboratory, ] [ Cold ] Spring Harbor Reference and hybridization are performed in all 
night in Press, NY, and the following detailed explanation. An example of stringent washing conditions 
is 0.15M [ for about 15 minutes and 72 degrees C ] highly. It is NaCl. In the case of the item of the SSC 
buffer solution, an example of stringent washing conditions is 0.2xSSC washing at 65 degrees C for 15 
minutes (for example, refer to above-shown Sambrook). Mostly, in order to remove a background probe 
signal, low stringency washing precedes with high stringency washing. For example, an example of 
stringency washing of whenever [ for doubleness of the nucleotide exceeding 100 / middle ] is 45-degree 
C lxSSC for 15 minutes. For example, examples of low stringency washing for doubleness of the 
nucleotide exceeding 1 00 are 40 degrees C 4x - 6xSSC for 1 5 minutes. 
[0021] 

A difference of localization of concentration distribution of the molecule (for example, analyte) of two 
or more kinds [ in / in "spatial separation" / a fluid stream ] is said. When the analyte is separated 
spatially (that is, flow coding was carried out), even if the type of all the signals of the analyte is the 
same, it will be possible to detect the signal according to individual of each target analyte. Therefore, the 
location or time amount along "passage" of detection can determine the true character of the analyte, and 
the difference of an indicator related to each analyte is not required. 
[0022] 

The electroanalysis-approach says the approach of using a system or the "electric" properties (for 
example, resistance, conductance, capacitance, an impedance, etc.) of the analyte, in order to take out 
the information about the system. As the electroanalysis-approach, all amperometries, a voltammetry, 
the potential difference, and/or the coulometric-analysis approach are essentially mentioned. As the 
desirable electroanalysis-approach, cyclic voltammetry, an alternating current, a direct current or a 
rotation ring disk voltammetry, a sinusoid voltammetry, impedance spectroscopy, etc. are mentioned. 
[0023] 

The vocabulary "cyclic voltammetry" or an "aging voltammetry" is used possible [ transposition ], in 
order to point out cyclic voltammetry. The vocabulary "a sinusoid voltammetry" is used in order to point 
out cyclic voltammetry generally (for example, based on one containing a square wave, a triangular 
wave, etc. of aging electrical potential differences although not restricted to below), or in order to point 
out the use of a large amplitude sine wave potential wave used for U.S. Pat. No. 5,650,061 in a mode 
similar to cyclic voltammetry as a publication. 
[0024] 

(Detailed explanation) 
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(I. The efficient detection approach of two or more analyte) 

This invention offers the new approach and new machine for quick detection of two or more analyte in a 
sample, and/or quantification. In 1 desirable operation gestalt, this invention contains the channel which 
fixed the specific joint partner in it in the analyte expected detection. Since a different joint partner is 
stationed to the field to which channels differ, when the analyte is combined, they are coded by each one 
of locations which met the channel at "space target." The combined analyte is behind released from a 
joint partner, or the inside of a channel is emitted to a joint partner / analyte complex into flowing fluid 
from the wall of a channel. As [ separate / spatially / the analyte / until the analyte reaches the detection 
point of a down-stream channel from the above-mentioned joint partner / as for the dimension of a 
channel / continue ] 
[0025] 

If the analyte or the analyte / joint partner complex is emitted to flow, they will be coded spatially. That 
is, it depends for each one of locations to both streams on the location of a joint partner when they are 
being fixed to the channel wall. Therefore, the time difference between emission and detection can be 
used in order to identify specifically the specific (or it does not generate) analyte which generates an 
output signal. 
[0026] 

Since the analyte may be identified specifically, without using an indicator in order to distinguish them 
from other analyte respectively, a large number, redundant sample handling, and a labeling process are 
eliminated. This removes many labeling and contamination problems. Moreover, the risk of the sample 
contamination which may lead to an incidence rate with high false positivity is also reduced or 
eliminated. 
[0027] 

It is mentioned especially that it is exchangeable to the inside and outside of the device with which it can 
prepare good and various minute fluid structures (for example, channel) perform flow of sample 
handling and a fluid and analyte detection before a channel's using it. It can have according to the 
analyte of the set from which a different channel differs, and the same or two or more different channels 
may be performed by coincidence. 
[0028] 

Therefore, the approach and device of this invention fit detection of the analyte in a clinical environment 
good. The capacity to detect unguided object-ized analyte (for example, DNA, mRNA, etc.) simplifies a 
procedure remarkably, and supports sample contamination and the mistaken prevention of the problem 
of discernment. 
[0029] 

Use of the copper electrode according [ on 1 especially desirable operation gestalt and ] to a cyclic (for 
example, sinusoid) voltammetry conquers many of problems which the conventional electrochemical 
measuring method encounters, and enables detection of the analyte by it. The high sensitivity of the 
detection strategy originates in the effective decoupling of the faraday signal from the capacitive 
background current in a frequency domain. It can follow, for example, ssDNA and dsDNA can be 
detected in a picomole concentration range, and an electrochemical signal originates in oxidation of the 
saccharide which can be accessed easily [ the periphery of a DNA double helix ] compared with ssDNA 
of the same size. 
[0030] 

The sensor which can detect two or more targets only using one detector offers a cheaper and small 

detection system also with easy manufacture. 

[0031] 

(II. system component) 
(A) Channel 

(1) The type and dimension of a channel 

A channel is suitable for operation of this invention also by what type of channel as a matter of fact, as 
long as passage of the matter inside a channel is enabled without being accompanied by essential mixing 
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between the components in a solution in a different location which met the channel. That is, it is 
spatially continued by separating [ the "down-stream" detection point ] the analyte (or reagent in which 
other detection is possible) emitted first in the location according to individual which met the channel 
from the initial emission point in a desirable capillary tube. Even if, even if the type of the signal about 
all of analyte is the same, the capacity for the signal according to individual of each target analyte to be 
detectable is called spatial separation. Therefore, the time amount of the location along "passage" or 
detection can determine the true character of the analyte, and the difference of an indicator related to 
each analyte is not required. 
[0032] 

However, spatial separation does not require the perfect separation between analyte. Considerable 
overlap can be existed on the contrary, peak concentration can be detected, and a related concentration 
profile is measured and/or calculated and can give a positivity / electronegative detection, and/or perfect 
analyte quantification. 
[0033] 

A channel especially desirable to use by this invention is a "micro channel." The vocabulary "a micro 
channel" is used about the channel which has the dimension which enables low Reynolds-number 
actuation, i.e., the thing by which the dynamics of a fluid is governed by viscous force rather than 
inertial force, in this specification. The Reynolds number called ratio of inertial force to viscous force by 
the way is given by the following. 
[0034] 

Re=rho d2-/eta tau+rho ud/eta 

As for a velocity vector and rho, fluid density and eta of u are time scales from which, as for the 
viscosity of a fluid, and d, the property dimension of a channel changes, and, as for tau, a rate changes 
here (being here u/tau=delta u/dt). The vocabulary "a property dimension" is here and is used as 
everyone knows about the dimension which determines the Reynolds number by this work. In the case 
of a cylindrical shape channel, it is a diameter. In the case of a rectangle channel, it is fundamentally 
dependent on the smaller one of width of face and the depth. It means saying that it is dependent on the 
width of face of the crowning of "V" in the case of V typeface channel. Count of Re about various 
morphological channels can be seen in the standard textbook of hydrodynamics (for example, Granger 
(1995) Fluid Mechanics, Dover, N.Y.;Meyer(1982) introduction to Mathematical Fluid Dynamics, 
Dover, N.Y.). 
[0035] 

The behavior of the flow of the fluid in a steady state (tau->infinity) is characterized by Reynolds 
number Re=rho ud/eta. The hydraulic system by which micro processing was carried out is in a low 
Reynolds-number regime (Re is less than about one) mostly for small size and a low speed. In this 
regime, a turbulent flow and a secondary flow, therefore the inertia effectiveness of flowing and 
producing mixing inside can be disregarded, and viscous effectiveness governs dynamics. Generally 
under such conditions, the flow in a channel is stratified. 
[0036] 

Since a Reynolds number is dependent not only on a channel dimension but the time scale from which 
fluid density, fluid viscosity, a fluid rate, and a rate change, the absolute upper limit of a channel 
diameter is not specified clearly. According to the channel geometrical configuration actually designed 
good, the high processing ability system which can avoid about R< 1000 if it depends especially about 
R< 1 00, therefore has large channel size relatively is possible for a turbulent flow. Desirable channel 
property dimension range is about 0.5 micrometers thru/or 100mm. Especially a channel range with a 
property dimension of about 1 micrometer - about 100 micrometers is desirable, and about 5 
micrometers - about 100 micrometers are the most desirable. More desirable range is about 5 
micrometers thru/or 50 micrometers. 
[0037] 

The device of this invention does not need to be restricted to low Reynolds number actuation, a signal 
with different analyte mutual when a joint probe is estranged widely and the analyte so emitted is widely 
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estranged in flow — "overlap ****" — remarkable convective mixing may occur in a channel, without 
carrying out a mask. Furthermore, as long as remarkable mixing of two analyte may occur and 
remarkable (for example, it is statistically significant) space separation exists between the peak 
concentration of two analyte, he can distinguish a signal and it will be understood that detection of each 
analyte can carry out. However, quantification of the analyte according to each may become gradually 
more difficult as the analyte mixes each other. Nevertheless, even such a situation can obtain 
quantification by evaluating or modeling the spatial distribution of the analyte based on the location and 
the rate of fall-off of a concentration peak, in order to give approximation of an integral signal to each 
analyte. 
[0038] 

As long as above-mentioned mixed requirements are fulfilled as above-mentioned, all channel 
configurations are proper. Therefore, although not limited to a suitable channel below, the channel 
formed of an obstruction [ which counters ], open slot, and closed ditch etc. is included. As for a 
channel, the shape of the shape of circular, a rectangle, a rectangle, a triangle, and v character and u 
character, a hexagon, an octagon, an irregular form, etc. can have all cross sections as a matter of fact. 
The channel used in this invention does not need to be continuous. It can follow, for example, a channel 
can be formed by the aggregate, a copolymer, or cross linked polymer of a porous particle etc. 
[0039] 

As long as the ingredient is essentially stable to the solution which passes through the inside of it, all 
channel ingredients fit operation of this invention, or [ that a desirable ingredient is combinable with a 
joint partner ] - or as it joins together, can derivatize or it is a joint partner's linker. Furthermore, in a 
desirable operation gestalt, an ingredient is chosen and/or reformed so that it may not combine with the 
analyte substantially. Moreover, it does not combine with a probe in the field besides the reason 
expected to fix a probe, or a desirable ingredient does not interact to another appearance. 
[0040] 

Although especially a desirable ingredient is not limited to below, it contains glass, silicon, a quartz or 
other minerals, plastics, the ceramics, a metal, paper, a metalloid, a semi-conductor, cement, etc. 
Furthermore, the matter which forms gels, such as protein (for example, gelatin), a lipopolysaccharide, a 
silicate, agarose, and polyacrylamide, can be used. A variety of organic polymers and inorganic 
polymers of nature and both composition may be used as an ingredient on the front face of a solid-state. 
An instantiation-polymer contains polyethylene, polypropylene, Pori (4-methylbutene), polystyrene, 
polymethacrylate, Pori (ethylene terephthalate), rayon, nylon, Pori (vinyl butyrate), poly vinylidene 
JIFURUORIDO (PVDF), silicon, polyformaldehyde, a cellulose, cellulose acetate, a nitrocellulose, etc. 
[0041] 

In the case of conductivity or a semi-conductive substrate, an insulating layer exists in a substrate 
preferably. This is especially important when a device incorporates an electro-technical element (for 
example, the direction system of an electric fluid, a sensor, etc. move an ingredient around a system 
using the electroendosmose force), the application for which, as for a substrate ingredient, they are 
meant in the case of a polymer substrate -- responding - hard, half rigidity or non-hard one, and opacity 
~ suppose that it is translucent or transparent. For example, it is manufactured by the transparent 
material optically partially [ in order that the device containing a visual-detection element may enable 
the detection or may generally support it at least ] at least. Or glass or the transparent aperture of a 
quartz may be taken in by the device about the detecting element of such a format again. Additionally, a 
polymer ingredient has a straight chain or a branching principal chain, and a bridge is constructed over it 
or it can presuppose un-constructing a bridge to it. Especially the example of a desirable polymer 
ingredient contains for example, poly dimethylsiloxane (PDMS), polyurethane, a polyvinyl chloride 
(VPC), polystyrene, polysulfone, a polycarbonate, etc. 
[0042] 

A channel can be used as the component of a larger body. Therefore, a channel can be assembled with 
other one or more channels, in order to obtain many channels, and assay from which plurality differs by 
it can be performed to coincidence. A channel can be used as the component of a machine including 
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suitable liquid handling, detection and/or sample handling / application function. 
[0043] 

moreover, a channel can carry out "plug-in" to the machine which performs assay of this invention 
suitably - it can manufacture as a unit of reusable or throwing away. Although a channel is not limited 
to below, it is understood that it can prepare or more for any one in a variety of bodies containing a 
micro titration pan (for example, PVC, polypropylene, or polystyrene), a test tube (glass or plastics), dip 
sticks (for example, glass, PVC, polypropylene, polystyrene, a latex, etc.), a micro centrifuge tube or 
glass, a silica, plastics, a metal, or a polymer bead. 
[0044] 

With a desirable operation gestalt, one or more channels are especially manufactured as an element of 
the "integrated circuit" which is prepared in glass or a silicon slide as a capillary tube channel, or has an 
onboard circuit element for control of liquid flow, application of a sample, and/or detection of a signal 
as capillary tube tubing (for example, capillary-electrophoresis tubing). In the most desirable operation 
gestalt, as illustrated in the example in this specification, it has a channel as capillary tubes, such as 
capillary-electrophoresis tubing. 
[0045] 

(2) Channel manufacture 

The approach of manufacturing the channel of this invention is well-known to this contractor. For 
example, when a channel is formed from one or more capillary tubes, a capillary tube is purchased from 
a commercial contractor (for example, Polymicron Technologies, Tucson, Az), or by the conventional 
capillary tube "drawing" **, it can draw out or extrude and it can be carried out. 
[0046] 

When manufacturing a channel on a front face, they can be formed by standard technique, for example, 
machining, shaping, sculpture, etching, a laminating, extrusion, or deposition is possible for them. 
[0047] 

In 1 desirable operation gestalt, a channel is manufactured using a well-known micro-machining process 
(for example, photolithography) in solid-state electronic industry. Usually, a micro device, for example, 
a micro channel, is created in the form of the semiconductor wafer used in order to manufacture an 
integrated circuit from a semi-conductor substrate called extensively available crystal silicon or glass. 
Manufacture of the micro device from a semiconductor wafer substrate can utilize a broad experience of 
both the surface etching technique developed by the semi-conductor processing industry for integrated- 
circuit (IC) manufacture, and bulk etching technique for the similarity of an ingredient. 
[0048] 

In order to create a movable element, surface etching used in order to form a thin surface pattern in a 
semiconductor wafer in IC manufacture is correctable so that sacrifice undercut etching of the thin layer 
of a semiconductor material may be enabled. Bulk etching used in case a deep trench is generally 
formed in a wafer using an anisotropic etching process in IC manufacture can be used in order to 
machine an edge or a trench to a precision in a micro device. In order to remove the ingredient by which 
a mask is not carried out from a wafer, "wet processing" which uses chemicals called a pottasium 
hydroxide solution can perform both surface etching and bulk etching of a wafer. In order to form 
various channel elements in micro device creation, it is even possible to use the anisotropy wet 
processing technique which depends on the distinctive crystal orientation of an ingredient, or is 
dependent on use of an electrochemical dirty stop. 
[0049] 

Generally another etching processing technique which allows the considerable freedom of a micro 
device design is known as "dry etching processing." Especially this processing technique is suitable for 
the anisotropic etching of the fine structure. Dry etching processing contains many gaseous phases or 
plasma phase etching technique which attains to even a little isotropic low energy plasma technique 
which guides the plasma stream which contains chemical reactivity ion in order to carry out induction of 
the formation of an volatile resultant to a wafer from the high anisotropy sputtering process which 
carries out the impact of the wafer with a high energy atom or ion in order to move a wafer atom to a 
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gaseous phase (for example, ion beam milling). 
[0050] 

There is an especially useful dry etching process known as reactive ion etching in the middle of high 
energy sputtering technique and low energy plasma technique. Reactive ion etching is accompanied by 
guiding an ion content plasma stream to a semi-conductor or other wafers for instantaneous sputtering 
and plasma etching. Reactive ion etching holds some of profits of an anisotropy related to sputtering, 
though reactant plasma ion is offered for formation of the gaseous-phase-reaction product which 
answered contact of reactant plasma ion with a wafer. The rate of wafer ingredient removal is actually 
remarkably reinforced to either the sputtering technique performed independently or low energy plasma 
technique. Therefore, reactive ion etching has possibility of becoming the etching process which 
excelled for micro device creation by the ability of a high anisotropy etching rate being maintained 
relatively. An above-mentioned micro-machining technique is well-known to this contractor like many 
other things (for example, refer to Choudhury(1997) The Handbook of Microlithography, 
Micromachining, and Microfabrication, Soc.Photo-Optical Instru.Engineer, and Bard & Faulkner(1997) 
Fundamentals of Microfabrication). Furthermore, the example of use of the micro-machining technique 
in silicon or a borosilicate glass chip can be seen to U.S. Pat. No. 5,194,133, 5,132,012, 4,908,1 12, and 
4,891,120. 
[0051] 

In 1 operation gestalt, in a silicon (100) wafer, in order to carry out pattern formation of a channel and 
the connection, a standard photolithography technique is used for a channel and micro processing is 
carried out. In order that ethylenediamine and a pyrocatechol (EDP) may be used for two-step etching 
and may give a closed liquid system, anode plate junction of the Pyrex (trademark) (Pyrex) 7740 cover 
plate can be carried out in the field of silicon. In this case, liquid connection can be made behind silicon. 

[0052] 

In a desirable operation gestalt, a channel can be manufactured from other capillary tubes, such as glass, 

a quartz, or capillary-electrophoresis tubing, as above-mentioned. 

[0053] 

With other operation gestalten, in order that a channel may form a channel wall, by making a substrate 
deposit an ingredient, it can manufacture (using sputtering or other joining techniques), or 
casting/shaping of a channel may be done in an ingredient. Although casting / shaping channel is not 
restricted to below, it is easily manufactured from a variety of ingredients containing various metals, 
plastics, or glass. In a specific desirable operation gestalt a channel Various elastomers for example, 
alkylation chlorosulfonated polyethylene (Acsium (trademark)) - A polyolefine elastomer (for example, 
Engage (trademark)), Chlorosulfonated polyethylene (for example, Hypalon (trademark)), A perfluoro- 
elastomer (for example, Kalrez (trademark)), neoprene polychloroprene, Casting is carried out with an 
ethylene-propylene-diene terpolymer (EPDM), chlorinated polyethylene (for example, Tyrin 
(trademark)), and various siloxane polymers (for example, poly dimethylsiloxane etc.). 
[0054] 

(B) Joint partner 

one or more pieces by which the channel used by this invention was fixed to one or more front faces in 
the desirable operation gestalt ~ biological - a "joint partner" is held, biological - the constituent of a 
"joint partner" or a "joint pair" says other molecules, the molecule combined specifically, or a 
presentation, in order to form junctional complexes, such as an antibody-antigen, a lectin-carbohydrate, 
a nucleic-acid-nucleic acid, and biotin-avidin. 
[0055] 

when pointing out biomolecules (for example, protein, a nucleic acid, an antibody, etc.) so that it may be 
used by this detail letter, the ligation reaction which determines existence of the biomolecule different- 
species ensemble of protein and other biologicalses is said [ vocabulary / "it joins together 
specifically" ]. Therefore, appointed ligand or an appointed antibody is combined with the specific 
"target" (for example, protein or a nucleic acid) under the specified conditions (for example, the 
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immunoassay conditions in the case of an antibody or the stringent hybridization conditions in the case 

of a nucleic acid), and it does not join together in other molecules and a significant amount. 

[0056] 

The joint partner used in this invention is chosen based on the target identified / quantified. It follows, 
for example, when a target is a nucleic acid, a joint partner is a nucleic acid or nucleic-acid binding 
protein preferably. When a target is protein, a joint partner is the receptor, the ligand, or the antibody 
preferably combined with the protein specifically. When a target is a saccharide or a glycoprotein, a 
joint partner is lectin etc. preferably. 
[0057] 

Although a proper joint partner (trapping agent) does not restrict to below, he contains a nucleic acid, 
protein, receptor binding protein, nucleic-acid binding protein, lectin, a saccharide, a glycoprotein, an 
antibody, a lipid, etc. Such a joint partner's composition or isolation approach is well-known to this 
contractor. 
[0058] 

(1) Preparation of a joint partner (trapping agent) 

(a) Nucleic acid 

The nucleic acid for using it as a joint partner in this invention can be manufactured or isolated 
according to either of the approaches of well-known a large number to this contractor. With 1 operation 
gestalt, a nucleic acid can consider as the isolated spontaneous generation nucleic acid (for example, 
genomic DNA, cDNA, mRNA, etc.). The method of isolating a spontaneous generation nucleic acid is 
well-known to this contractor (for example, refer to SambrookMolecular(s)(1989) Cloning-A 
Laboratory Manual (2nd edition), one to three-volume, Cold Spring Harbor Laboratory, Cold Spring 
Harbor, and N.Y.). 
[0059] 

However, in a desirable operation gestalt, a nucleic acid is created newly (de novo) by chemosynthesis. 
With a desirable operation gestalt, a nucleic acid (for example, oligonucleotide) An automatic 
composition device is used for Needham-VanDevanter and others (Needham-VanDevanterNucleic(s) 
(1984) Acids Res., 12:6159-6168) as a publication. Beaucage and Caruthers (it Caruthers(es) (1981) 
Beaucage and [ ] --) Tetrahedron According to the solid phase phospho lamination DAITO triester 
method which Letts, and 22 (20): 1859-1 862 indicated, it is compounded chemically. When required, 
generally purification of an oligonucleotide is performed by Pearson and Regnier (Pearson and Regnier 
(1983) J.Chrom.255:137-149) by either native acrylamide gel electrophoresis or the anion exchange 
HPLC as a publication. The array of an synthetic oligonucleotide can be checked using the chemical 
degradation method of Maxam and Gilbert (Maxam and Gilbert(1980) in Grossman and Moldave(piece) 
Academic Press, New York, Meth.Enzymol. 65:499-560). 
[0060] 

(b) An antibody/antibody fragment 

The antibody or antibody fragment for using it as a joint partner (trapping agent) It can manufacture by 
the approach of well-known many to this contractor. (For example) Harlow & Lane(1988) Antibodies:A 
Laboratory Manual, Cold Spring Harbor Laboratory, and Asai(1993) Methods in Cell Biology The 37th 
volume: Antibodies in Cell Biology, Academic Refer to Press and Inc.N.Y. It sets to one approach and 
an antibody is produced by making an animal (for example, rabbit) into immunity by the immunogen 
containing an epitope [ hoping to recognize/capture ]. It can be used in order that much immunogens 
may produce a specific reaction nature antibody. Recombination protein is immunogen desirable to 
production of a monoclonal antibody or a polyclonal antibody. Moreover, the protein which exists 
naturally can also be used by one of the pure or impure gestalten. A synthetic peptide is similarly created 
by standard peptide synthetic chemistry, for example, Barany and Merrifield, and Solid-Phase Peptide 
Synthesis; — 3 - 284 pages The Peptides:Analysis, Synthesis, and Biology. ~ the 2nd — volume: Special 
Methods in Peptide Synthesis and Part A. - [ Merrifield] (1963) J.Am.Chem.Soc, 85:2149-2156, and 
Stewart(s) (1984) Solid Phase Peptide Synthesis, the 2nd edition, Pierce Refer to Chem.Co., Rockford, 
and 111. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/12/2007 



JP,2004-500549,A [TECHNICAL FIELD] 



Page 12 of 20 



[0061] 

The production approach of a polyclonal antibody is common knowledge at this contractor. If it says 
simply, the immunogen which is the cytoskeleton component refined preferably will be mixed with an 
adjuvant, and an animal will be made into immunity. Trial bleeding is performed for the 
immunoreaction to the immunogen pharmaceutical preparation of the animal, and it supervises by 
determining the reactant potency to a cytoskeleton component and a test presentation. When a high 
potency is obtained appropriately [ the antibody to immunogen ], blood is collected from an animal and 
antiserum is prepared. In a necessary case, in order to condense about a reactant antibody for a 
cytoskeleton component, the further fraction of antiserum can be performed. . (see the above-shown 
Harlow & Lane). 
[0062] 

This contractor can get a monoclonal antibody by the various techniques of concordance. If it says 
simply, generally immortalization of the spleen cell from the animal made into immunity with the 
desired antigen will be carried out by fusion to a myeloma cell (Kohler and Milstein(1976) 
Eur. J.Immunol. 6:51 1 -519 reference). The alternate method of immortalization includes the 
transformation by other well-known approaches by the Epstein-Barr virus, the oncogene, the retrovirus, 
or this business. The yield of the monoclonal antibody which screens about an antigen the colony 
produced from a single immortalization cell for production of desired singularity and the antibody of an 
affinity, and is produced by such cell can be reinforced by various techniques including the 
impregnation to a vertebrate host's peritoneal cavity. Or it is also possible to isolate the DNA sequence 
which carries out the code of a monoclonal antibody or its joint fragmentation by screening a DNA 
library from a Homo sapiens B cell again according to the general protocol outlined by Huse and others 
(246:1275-Husel281 [ Science ] (1989)). 
[0063] 

For example, production/selection also of antibody fragments, such as a single strand antibody (scFv or 
in addition to this), can be done using a phage display technique. The capacity which can discover an 
antibody fragment on the front face of the virus (a bacteriophage or phage) with which bacteria are 
infected makes it possible to isolate a single joint antibody fragment from the library of the uncombined 
clone exceeding 1010. In order to make an antibody fragment discover on the surface of phage (phage 
display), it is inserted in the gene to which an antibody fragment gene carries out the code of the phage 
surface protein (pill), and antibody fragment-pIII fusion protein is displayed by the phage front face 
(Hoogenboom et al. [ McCafferty / Nature / 348:552- 554; ] (1990) (1991) Nucleic Acids Res. 19:4133 - 
4137). 
[0064] 

Since the antibody fragment on the front face of phage is functionality, the phage holding an antigen 
joint antibody fragment can be isolated from uncombined phage with antigen affinity chromatography 
(348:552-McCafferty554 [ Nature ] (1990)). Depending on the affinity of an antibody fragment, a 
1 ,000,000 times [ 20 times to ] as many enrichment factor as this is obtained about one affinity sorting. 
However, more phage can be proliferated and one sorting can be made to already be received by 
infecting bacteria with the eluted phage. Thus, the 1000 times as many concentration by 1 time as this 
can increase 1,000,000 times in two sortings (348:552-McCafferty554 [ Nature ] (1990)). time 
[ therefore, ] concentration is low - (-- MarksJ(1991).Mol.Biol.222:581-597) and affinity sorting of 
multiple times may bring about isolation of rare phage. Since sorting of the phage antibody library of an 
antigen produces concentration as a result, a large majority of clones combine an antigen after about 
three - four sortings. Therefore, it is necessary to analyze a small number of (hundreds) clone only about 
association with an antigen comparatively. 
[0065] 

By displaying various very large and V gene repertories on phage, a Homo sapiens antibody is not based 
on the conventional immunization, but can be produced (Marks et al. (1991) J.Mol.Biol. 222:581 -597). 
In 1 operation gestalt, natural VH and natural VL repertory which exist in a human peripheral blood 
lymphocyte were isolated from the non-immunizing donor by PCR. The splice of both the V gene 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



11/12/2007 



JP,2004-500549,A [TECHNICAL FIELD] 



Page 13 of 20 



repertories was carried out at random using PCR, the scFv gene repertory was produced, the clone of 
this was carried out to the phage vector, and it produced the library of a 30 million phage antibody (this 
writing). The joint antibody fragment was isolated from this single "unsettled" phage antibody library to 
a different antigen exceeding 17 containing hapten, polysaccharide, and protein (Clackson et al. [ Marks 
et al. / MarksJ(1991).Mol.Biol.222:581- 597; / (1993) .Bio/Technology. 10:779-783;GriffithsEMBO(s) 
(1993) J.12:725- 734; ] (1991) Nature. 352:624 -628). The antibody was produced to the self-protein 
containing the thyroglobulin, an immunoglobulin, a human tumor necrosis factor, and human CEA 
(Griffiths et al. (1993) EMBO J. 12:725 -734). Moreover, it is also possible by sorting out directly in a 
cell as it is to isolate the antibody to a cell surface antigen. The antibody fragment is very specific about 
the antigen used for sorting, and it has the affinity of the range of 1 :M-100nM (Griffiths et al. [ MarksJ 
(1991).Mol.Biol.222:581- 597; ] (1993) EMBO J.12:725 -734). A bigger phage antibody library 
produces isolation of the antibody of twist a large number of the high joint affinity to the antigen of a 
larger rate as a result. 
[0066] 

(c) Binding protein 

In 1 operation gestalt, a joint partner (trapping agent) may be binding protein. Although proper binding 
protein is not restricted to below, it contains a receptor (for example, cell surface receptor), receptor 
ligand, cytokine, a transcription factor and other nucleic-acid binding protein, a growth factor, etc. 
[0067] 

Protein can make mutation able to induce from the protein which isolated from the source of nature or 
was isolated, or can be compounded newly. A means to isolate the protein which exists naturally is well- 
known to this contractor. Although such an approach is not restricted to below, ammonium-sulfate 
precipitate, an affinity column, The well-known protein purification approach containing a column 
chromatography, gel electrophoresis, etc. is included (generally). R. Scopes and Protein (1982) 
Purification, Springer-Verlag, N.Y.;Deutscher(1990) Methods in The 182nd volume of En2ymology: 
Guide to Protein Purification and Academic Refer to Press and Inc.N.Y. 
[0068] 

When protein combines a target reversibly, the affinity column holding a target may be used in order to 
carry out affinity purification of the protein. Or it can rearrange with a HIS tag, and a target can be 
discovered, and protein can also be refined using a nickel2+/NTA chromatography. 
[0069] 

With another operation gestalt, protein may be chemically compounded using a standard chemical 
peptide synthesis technique. When a desired array is comparatively short, a molecule may be 
compounded as a single continuous polypeptide. When asking for a larger molecule, a partial array is 
compounded separately (in one or more units), and can be united by forming peptide linkage after that 
by the condensation of the amino terminus of one molecule, and the carboxyl terminus of the molecule 
of another side. This is performed using the same chemistry (for example, Fmoc, Tboc) as being 
typically, used in order to combine single amino acid in the peptide synthesis machine for commerce. 
[0070] 

After the C-terminal amino acid of an array is fixed to insoluble support, the solid phase composition 
accompanied by sequential addition of the remaining amino acid of an array is the approach that it is 
desirable for the chemosynthesis of the polypeptide of this invention. About the technique of solid phase 
composition Barany And Merrifield () [ Barany] and Merrifield(1962) Solid-Phase Peptide Synthesis;3- 
284 page and The Peptides:Analysis and Synthesis - Biology. 2nd volume:Special Methods in Peptide 
Synthesis, Part A., Merrifield et al. (MerrifieldJ(1963).Am.Chem.Soc, 85:2149-2156) - and It is 
indicated by Stewart and others (StewartSolid(s)(1984) Phase Peptide Synthesis, the 2nd edition, Pierce 
Chem.Co., Rockford, 111). 
[0071] 

In a desirable operation gestalt, it may be compounded using recombinant DNA methodology. 
Generally, this includes the process which reproduces protein, when still more nearly required, the 
process which creates the DNA sequence which carries out the code of the binding protein, the process 
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which puts DNA on the manifestation cassette under a specific promotor's control, the process which 

makes protein discover in a host, the process which isolates the discovered protein, and. 

[0072] 

DNA which carries out the code of the binding protein or the array of this invention For example, 
cloning of a suitable array and a limit Or Narang's and others phospho triester method (Narang et al. 
(1979) Meth.Enzymol. 68:90 -99), Brown's and others phosphodiester method (Brown et al. (1979) 
Meth.Enzymol. 68:109 -151), Beaucage's and others diethyl phospho lamination DAITO - law 
(BeaucageTetra(s)(1981).Lett, 22:1859-1862) - and It can prepare by the suitable approach including 
the direct chemosynthesis by the approach of the solid support method of U.S. Pat. No. 4,458,066 of the 
above arbitration. 
[0073] 

The nucleic-acid array which carries out the code of the desired binding protein may be discovered in 
the various host cells containing various high order eukaryotic cells, such as Escherichia coli, other 
bacteria hosts, yeast, COS and CHO, a HeLa-cell stock, and a myeloma cell system. A recombination 
protein gene may be connected possible [ suitable about each host / an expression control array and 
actuation ]. In the case of Escherichia coli, this contains the conclusion signal of an imprint as preferably 
as promotors, such as T7, trp, or lambda promotor, and a ribosome bond part. In the case of an 
eukaryotic cell, a regulatory sequence may include a splice donor and a receptor array preferably, 
including a promotor, the enhancer guided from an immunoglobulin gene, SV40, a cytomegalovirus, 
etc., and a polyadenylation array. 
[0074] 

A plasmid may be imported into the selected host cell by the well-known approach of the calcium 
phosphate processing or electric punching of a case of the calcium chloride transformation in the case of 
Escherichia coli, and a mammalian cell. The cell in which a transformation is carried out by the plasmid 
can be chosen by the resistance to the antibody given with the gene contained in plasmids, such as an 
amp gene, a gpt gene, a neo gene, and a hyg gene. 
[0075] 

Once it is discovered, recombination binding protein may be refined according to the protocol of the 

criterion of these above business. 

[0076] 

(d) A saccharide and a carbohydrate 

A saccharide and a carbohydrate are included as other joint partners. A saccharide and a carbohydrate 
can be isolated from the source of nature, can be compounded with an enzyme, or can be compounded 
on a chemistiy target. The path for production of specific oligosaccharide class formation is in. It is 
based on use of the enzyme (glycosyltransferase) which produces them by vivo, such an enzyme ~ in of 
oligosaccharide REJIO for vitro composition - it may be used as alternative and a stereo alternative 
catalyst (Ichikawa et al. (1992) Anal.Biochem. 202:215 -238). A sialyltransferase may be used in 
combination with an auxiliary glycosyltransferase. For example, the combination of a sialyltransferase 
and galactosyltransferase can be used. In order to compound desired oligosaccharide class formation, 
many approaches of using a glycosyltransferase are well-known. The instantiation-approach is indicated 
by WO 96/32491, Ito et al. (Ito et al. (1993) Pure Appl.Chem. 65:753), U.S. Pat. No. 5,352,670, No. 
5,374,541, and No. 5,545,553. By being combined in an early reaction mixture, instead, an enzyme and 
a substrate can add the reagent of an enzyme and the 2nd glycosyltransferase circuit to a reaction 
medium, when the first glycosyltransferase circuit approaches completion. By carrying out two 
glycosyltransferase circuits in order in a single container, the whole yield improves rather than the 
protocol with which a middle kind is isolated. 
[0077] 

The approach of chemosynthesis is indicated by Zhang (ZhangJ(1999).Am.Chem.Soc, 121(4):734-753). 
If it says simply, the set of the base unit of the sugar base will be created by this approach by each base 
unit preloaded in a different protective group. A base unit is graded by the reactivity of each protective 
group. After that, it is correctly determined which fundamental component must be added to a reaction 
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so that the reaction of a single string [ computer program ] from the fastest thing to the thing of the 

maximum ** may produce a desired compound. 

[0078] 

(2) Adhesion of the joint partner to a channel 

Many approaches of fixing biomolecule on various solid-state front faces are well-known in the field 
concerned. Covalent bond of the desired component is carried out, or it may be fixed by the noncovalent 
bond through specific or nonspecific association. 
[0079] 

When covalent bond is desired between a compound and a front face, a front face is polyfunctional or 
can usually carry out [ many organic functions ]-izing. The functional group which may be used for 
association may contain a carboxylic acid, an aldehyde, the amino group, a cyano group, ethylene, 
hydroxyl, a sulfhydryl group, etc. by existing in a front face. The approach of connecting various 
compounds with various front faces is common knowledge, and is illustrated by reference at abundance. 
For example, Ichiro Please refer to Chibata (Ichiro Chibata(1978) Immobilized Enzymes, Halsted Press, 
New York) and Cuatrecasas (Cuatrecasas, J(1970).Biol.Chem.245:3059). 
[0080] 

In addition to covalent bond, the various approaches of combining an assay component by the 
noncovalent bond can be used. Generally a noncovalent bond is nonspecific adsorption of the compound 
to a front face. Usually, a front face is blocked with the 2nd compound in order to prevent nonspecific 
association of an assay component by which the indicator was carried out. Or although it combines a 
front face with one component nonspecific, another thing is designed so that it may hardly join together. 
For example, with a carbohydrate content compound, the front face which holds lectin called 
concanavalin A will not be combined with the protein lacking in glycosylation by which the indicator 
was carried out, although it joins together. The various solid-state front faces for using it for 
immobilization by the noncovalent bond of an assay component are outlined in U.S. Pat. No. 4,447,576 
and 4,254,082. 
[0081] 

A molecule is in when a joint partner is a nucleic acid or a polypeptide. It is chemically compoundable 
by situ, this permutes an optical instability protective group by the usual protective group (for example, 
dimethoxytrityl radical used in nucleic acid biosynthesis (DMT)) - the standard chemosynthesis 
approach is included substantially. The exposure of the micro channel in the dispersed location produces 
alternative association with a monomer (for example, amino acid or a nucleotide), and the growth 
polypeptide of the irradiated part or a nucleic acid as a result. The approach of optical directivity 
polymer composition is common knowledge at this contractor (for example, U.S. Pat. No. 5,143,854, the 
PCT public presentation number WO 90/15070, WO 92/10092 and WO 93/09668, further 251,767 to 77 
refer to [ Science ] the Fodor (1991)). 
[0082] 

In a desirable operation gestalt, a joint partner may be fixed using a linker (for example, gay 2 
functionality or a hetero bifunctional linker). A linker proper in order to combine a biological joint 
partner is common knowledge at this contractor. For example, although protein or a nucleic-acid 
molecule is not restricted to below, it may be combined by either of the various linkers containing a 
peptide linker, a straight chain, or a branched-chain chain linker, or the heterocycle type carbon linker. A 
hetero bifunctional crosslinking reagent called the activity ester of N-ethyl malei mide it is used widely 
(Lerner et al. [ for example, ] (LernerProc(s)(1981).Nat.Acad.Sci.USA, 78:3403-3407) --) Kitagawa et 
al. (KitagawaJ(1976).Biochem., 79:233-236), Refer to Birch and Lennox (Birch and Lennox (1995) of 
Chapter 4, Monoclonal Antibodies:Principles and Applications, Wiley-Liss, N.Y.). 
[0083] 

With 1 desirable operation gestalt, a joint partner is fixed using a biotin / avidin interaction. In this 
operation gestalt, the biotin or avidin which has an optical instability protective group may be arranged 
at a channel. The exposure of the channel of the location according to individual produces association of 
the biotin to the channel in the location, or avidin. Then, the binder holding each biotin or avidin is 
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arranged at a channel, and it combines with each joint partner and is localized in an exposure part. It 
may be repeated in the location according to each where this process is wanted to fix a joint partner. 
[0084] 

Sigrist and others (SigristBio/Technology (1992), 10:1026-1028) has indicated the another suitable 
photochemistry -joint approach. By this approach, the interaction of ligand with an organic front face or 
an inorganic front face is mediated with the polymer which has the carbene which generates 
trifluoromethyl-aryl-JIAJIPJN which works as a linker molecule and which can be photoactivated. 
Photoactivation of the aryl-JIAJIRINO functional group in 350nm produces a highly reactive carbene, 
and covalent bond is attained by coincidence carbene insertion on both ligand and an inactive front face. 
Therefore, a reactant functional group is not required in which of ligand or the charge of supporting 
material. 
[0085] 

In the most desirable operation gestalt, in order to cover a fused silica front face with an organic coating, 
the thin layer of an epoxy resin (Epotek350) is applied to a fused silica (fused cilica) capillary tube (bore 
of 50 micrometers). A surface organic coating not only makes the minimum DNA adsorption in a 
capillary tube wall, but offers the polymerization-ized front face which can carry out direct 
immobilization of the DNA probe. Liu and others (Liu et al. (1996) J.Chromatogr. 723:157 -167) has 
indicated the protocol which covers a capillary tube front face with an epoxy resin. It dried under the 
nitrogen pressure of 20psi, and when saying simply, after carrying out the rinse of the capillary tube for 
15 minutes with an acetone first, it was dried in oven at 100 degrees C for 1 hour. Epoxy resin 314ND 
(Epo-Tek, Billerica, MA) was dynamically covered on the capillary tube front face by attracting the 
acetone solution of epoxy resin mixture. The residual solvent was removed from the epoxy resin 
covering capillary tube by pouring nitrogen for 30 minutes at a room temperature. The bridge was 
constructed at 150 degrees C in 30 minutes and under the nitrogen pressure of after that 20psi by 80 
degrees C in epoxy resin coating for 2 hours. The buffer solution washes the applied capillary tube for 
30 minutes before use. 
[0086] 

Then, a specific DNA probe solution is poured into 1cm section of an epoxy resin covering capillary 
tube. In order that a DNA probe solution may combine a DNA probe with a capillary tube wall by the 
hydrophobic interaction and the electrostatic interaction, it is made to react with the piece of a capillary 
tube overnight. Other DNA probes are fixed like the piece of a covering capillary tube of same 1cm 
length. Once it is fixed by the capillary tube wall, after those hybridization fields' being deionized water 
and rinsing, the preparation assembled to the capillary tube biosensor which has a joint partner who is 
different in a different location will be completed. 
[0087] 

(C) The analyte detection approach 

All approaches can be used according to the approach of this invention on the fact of biological 
molecule detection. Since the true character of various analyte is determined by those spatial positions in 
the flow which is moving the inside of a channel, there is no need for a different labeling system about 
each analyte. I hear that one advantage of this assay system, not to mention it, does not have the need of 
attaching an indicator in the analyte, and it is in it. 
[0088] 

The method of detecting the analyte is common knowledge at this contractor. When the analyte is 
labeled (for example, radioactivity, fluorescence, the MAG, or a mass indicator), the analyte is detected 
by detecting an indicator. However, with a desirable operation gestalt, the analyte is not labeled and it 
does not depend for the desirable detection approach on use of the indicator attached to the analyte. 
Although such a detection approach is not restricted to below, it includes detection of detection (for 
example, radiation and/or an absorption spectroscopy) of a lightwave signal, the electrical and electric 
equipment, and a magnetic signal, and detection of change of the electrical characteristics (for example, 
conductance/resistance, capacitance, an impedance, etc.) of the medium containing the analyte. 
[0089] 
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With 1 simple operation gestalt, optical absorption of the fluid containing the analyte is supervised by 
the detector (for example, standard ultraviolet rays). However, a electroanalysis-detector is used with a 
desirable operation gestalt. With the most desirable operation gestalt, a electroanalysis-detector uses a 
voltammetry (for example, sinusoid). 
[0090] 

In a desirable operation gestalt, a sinusoid voltammetry includes supplying the analyte of the little 
purpose to a voltammetry electrode especially. A sine (or others carry out aging) electrical potential 
difference is applied to an electrode. The electrical potential difference which carries out aging (for 
example, sine) is the single period of a predetermined frequency, and in order to carry out the sweep of 
the formal potential of the target redox kind, it has the amplitude large enough. The response of the 
analyte to a sinusoidal voltage is alternatively detected by the higher harmonic of the fundamental 
frequency of an aging electrical potential difference. The method of performing an aging voltammetry is 
offered in the bibliography quoted U.S. Pat. No. 5,650,061 and in it. 
[0091] 

Although especially a desirable operation gestalt uses a sinusoid voltammetry, other voltammetry 
approaches are suitable for this invention good. As above-mentioned, especially the aging voltammetry 
approach is desirable, and such a voltammetry approach is not restricted to the use of an electrical 
potential difference in which a sine wave carries out aging. Moreover, other waves are suitable. 
Although such an approach is not restricted to below, it includes use of a square wave and a triangular 
wave (triangle wave). Such an aging voltammetry approach is common knowledge at this contractor ( 7 
(1): for example, Cullison and Kuhr (1996) Electroanalysis, 1-6 reference). 
[0092] 

Discovery of this invention was that combination with the analyte isolation by which the code was 
carried out to sinusoid voltammetry detection and a space target provides altitude with 
detection/quantum of the specific analyte on very low level in a complicated sample (for example, blood 
serum). 
[0093] 

(III. integrated assay device) 

The newest chemical-analysis system used in chemical manufacture, environmental analysis, a medicine 
diagnosis, and fundamental experiment room analysis has the capacity of full-automatic-izing 
preferably. Such a comprehensive analysis system (TAS) () [ Fillipini] (1991) J.Biotechnol.l8:153;Garn 
(s) (1989) Biotechnol .Bioeng.34:423;Tshulena(1988) Phys.Scr.T23:293;Edmonds(1985) Trends 
AnaI.Chem.4:220 -;StinshoffAnal(s)(1985).Chem.57:l 14 R;Guibault(1983) Anal.Chem 
Symp.Ser.l7:637;Widmer(1983) Trends Anal.Chem.2:8 perform automatically the function which 
attains to detection including transportation of the sample in a system, sample preparation, isolation, 
purification, data collection, and evaluation from installation of the sample to a system. 
[0094] 

In recent years, the sample preparation technique is reduced with the sufficient result to the miniaturized 
gestalt. Therefore, for example, a gas chromatography (Widmer et al. (1984) Int.J.Environ.Anal.Chem. 
18:1), High pressure liquid chromatography (MullerJ(1991).High) Resolut.Chromatogr.14: 174;Manz 
(es) (1990) Sensors & Actuators Microcolumn edited (1985) by Bl:249;Novotny Separations:Columns, 
Instrumentation and Ancillary Techniques J. Chromatogr.Library, Micro-Column edited (1984) by 30th 
volume;Kucera High Performance Liquid The volume Chromatography, Elsevier, and on 
Amsterdam;Scott (1984) Small Bore Liquid Chromatography Columns:Their Properties and Uses, 
Wiley, and N.Y.;JorgensonJ(1983). ~ Chromatogr.255:335;KnoxJ(1979).Chromatogr.l86:405; - Tsuda 
et al. (1978) ~ Anal.Chem.50:632 - and capillary electrophoresis (ManzJ(1992).Chromatogr.593:253; - 
- Olefirowicz et al. (1990) - Anal.Chem.62:1872;Second Int'l Symp.High-Perf.Capillary) 
Electrophoresis(1990) J.Chromatogr.516; - Ghowsi et al. (1990) - Anal.Chem.62:2714 are reduced 
with the sufficient result to the miniaturized gestalt. 
[0095] 

Similarly, it sets in another operation gestalt and this invention offers the integrated assay device (for 
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example, TAS) which detects and/or quantifies many analyte. An assay device contains a channel 
equipped with the joint partner fixed as above-mentioned. Furthermore, a desirable integrated assay 
device is one or more reservoirs which supply :detection system (for example, voltammetry system 
containing an electrode and/or related electronics), the buffer solution, and/or the Flushing fluid 
containing following one or more, a sample application well and/or an inlet, and a computer controller 
(control, such as a pump, a reservoir flow change, a detector, and a signal analysis system, sake). 
[0096] 

With a desirable operation gestalt, an integrated assay device equips a "removable" unit with a channel 
especially. When the capillary tube which follows, for example, can be easily inserted, and detached and 
attached from an accompanying device may be prepared in a module as a channel, thereby, a device can 
work easily by the assay of the set with which analyte differs. 
[0097] 

When the channel used with a device is tubing (for example, capillary-electrophoresis tubing), the 
conventional capillary-electrophoresis device is equipped with the subordinate piping and sample 
handling component, feeding component, and computer controller for the "integrated" assay device 
according to many this inventions. In order to offer the integrated assay device which fits detection 
and/or the quantum of various analyte good, it is hardly the need other than quite simple 
installation/addition of the detector (for example, sinusoid voltammetry detector) according to this 
invention, and related electronics. 
[0098] 

(Activation of IV. assay) 

Generally, assay is performed by introducing a sample into the channel which has the fixed joint partner. 
A sample is kept suitable for the bottom of the condition each joint partner enables it to combine with 
the target analyte which may exist in a sample specifically. Then, the flash plate of the sample is carried 
out by installation of the buffer solution which supports emission of the analyte generally combined 
from a channel. The analyte emitted after that is detected by the down-stream detection point, and the 
true character of the analyte is determined by the time amount from emission to detection. 
[0099] 

(A) Preparation of a sample 

as a matter of fact - oh, a ** sample can analyze using this advantageous device and advantageous 
approach. However, with a desirable operation gestalt, a sample is a biological sample. The vocabulary 
"a biological sample" says the sample obtained from the component (for example, cell) of an organism 
or an organism so that it may be used in this specification. A sample can be taken as the thing of all 
biological organizations or a fluid. In many cases, a sample is a "clinical sample" which is a sample 
originating in a patient. Although such a sample is not restricted to below, it contains expectoration, 
cerebrospinal fluid, blood, a blood fraction (for example, a blood serum, plasma), a corpuscle (for 
example, leucocyte), an organization or a fine needle biopsy sample, urine, ascites and pleural effusion, 
or the cell originating in them. Moreover, a biological sample may also contain an organization intercept 
called the frozen section obtained for the purpose on histology. 
[0100] 

** of a biological sample (for example, blood serum) by which the direct method of analysis is carried 
out is also good, and before use by the assay of this invention, a certain preparation may be presented 
with them. Although such preparation is not restricted to below, it may include removal of the cell 
residual dust by suspension / dilution, or centrifugal separation of a sample in water or the suitable 
buffer solution etc., or selection of the specific fraction of the sample before analysis. 
[0101] 

(B) Feeding of the sample to a system 

A sample can be introduced into the device of this invention according to the standard method of 
common knowledge to this contractor. By following, although a sample is used in a high-pressure liquid 
chroma TOGURAFISHI stem, it can be introduced into a channel through an inlet [ like ]. With another 
operation gestalt, a sample is applicable to the sample well connecting with a channel. In still more 
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nearly another operation gestalt, pump feeding of the sample may be carried out into a channel. The 
approach of introducing a sample into a channel is common knowledge, and a criterion in the technique 
of capillary electrophoresis and a chromatography. 
[0102] 

(C) Connection condition 

A sample will be maintained at the basis of the conditions which promote specific association between a 
sample and a joint partner once it goes into a channel. The conditions which suit specific association 
between a joint partner and the analyte are common knowledge at this contractor. For example, the 
buffer solution suitable in order to promote association between an antibody and target protein is 
common knowledge in an immunoassay technique, for example, U.S. Pat. No. 4,366,241 -- No. 
4,376,1 10 No. 4,517,288 and No. 4,837,168; Asai(1993) Methods in Cell Biology Volume 
37:Antibodies in Cell Biology and Academic Press, Inc.New York;Stites & Terr(1991) Basic and 
Clinical Immunology 7th Refer to Edition. Similarly, the conditions at the time of a nucleic acid 
hybridizing specifically mutually are also common knowledge at this contractor (refer to above-shown 
Tijssen (1993)). A specific connection condition is optimized by this contractor about the specific set of 
a joint partner and the target analyte according to a well-known standard method, for example, Above- 
shown Tijssen (1993) and U.S. Pat. No. 4,366,241 -- No. 4,376,1 10, No. 4,517,288 and No. 4,837,168; 
Asai(1993) Methods in Cell Biology Volume 37:Antibodies in Cell Biology and Academic Press, 
Inc.New York;Stites & Terr(1991) Basic and Clinical Immunology 7th Refer to Edition. 
[0103] 

(D) Emission conditions 

They are emitted after the analyte in a sample is specifically combined with the joint partner who fixed 
to the channel. Emission is suitably performed by the temperature conditions which contact a joint 
partner / analyte complex to the buffer solution and which are caused especially or destroy the 
interaction of a joint partner / analyte. Such a meeting may be destroyed by use of an elevated 
temperature, modifiers (for example, a urea, a formamide, etc.), quantity or low pH, quantity or low-salt, 
and various chaotropic agents (for example, guanidine hydrochloride) according to the pair of specific 
analyte / joint partner. 
[0104] 

(E) Analyte/flow in a channel 

A sample, and/or a carrier / buffer-solution fluid can be introduced to a channel according to the 
standard approach, and can move the inside of/or a channel. For example, a fluid may be introduced and 
moved into a channel by the simple gravity feed from a "reservoir." Or the inside of a channel may be 
moved to a fluid by the pressure to the fluid pressure, and the deformable chamber/diaphram produced 
with either gas pressure or the various suitable pumps (for example, a peristaltic pump, a measuring 
pump, etc.) etc. again. Moreover, the inside of a channel may be moved also to the analyte by the 
electroendosmose approach. 
[0105] 

(F) Detection 

Analyte detection can be based on either of many approaches of common knowledge to these above 
contractors as above-mentioned. In the desirable operation gestalt, the electrochemical detection 
approach was used and detection is based on the sinusoid voltammetry with the most desirable operation 
gestalt. 
[0106] 

The protocol for performing a sinusoid voltammetry is already indicated (Singhal et al.(1997) 
Anal.Chem.69:4828-4832; and U.S. Pat. No. 5,650,061). If it says simply, digital generation of the sine 
wave of 2Hz, 0.7 ****-p, and +0.35V direct current offset will be carried out using a software program. 
This sine wave is committed as impression potential to a copper electrode. The current responses from 
an electrode are collected by software on real time between the single overall lengths of an elution run. 
This time amount domain current response is changed into a frequency domain by the fast Fourier 
transform after that. The protocol for analyzing frequency spectrum is mentioned already (Singhal et al. 
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(1997) Anal.Chem.69: 1662- 1668). The spectrum corresponding to the analyte is obtained after 
background subtraction and a digital phase lock as stated above (above-shown Singhal et al. (1997)). 
[0107] 

(V. Kit for two or more analyte detection) 

In 1 operation gestalt, this invention offers the kit screened in order to identify or quantify many the 
existence of the analyte or the absences in a sample. A kit contains the channel of this invention holding 
the various joint partners fixed on the surface of each one as it is shown in this specification, a channel 
may be designed for the simple and quick nest to an one apparatus assay device called a device equipped 
with the computer control system for control of analysis of suitable piping for maintenance of 
management of an electrochemical detector (for example, sinusoid voltammetry) circuit and a sample, 
and the flow of the fluid in a channel and application of a sample, the flow of a fluid, and a signal output 
as explained for example, to this detail in the letter. A kit can contain further the suitable buffer solution 
for use, other solutions, and the standard substance in the assay approach described into this 
specification. 
[0108] 

Furthermore, a kit may contain teaching materials including the directions (namely, protocol) for 
enforcing the approach of this invention. Although teaching materials generally contain a document or 
printed matter, they are not restricted to such a thing. Such directions are stored and all the media that 
can transmit them to an end user are taken into consideration by this invention. Although such a medium 
is not restricted to below, it contains an electronic storing medium (for example, a magnetic disk, a tape, 
a cartridge, a chip), an optical medium (for example, CD-ROM), etc. Such a medium may include the 
address to the Internet site which offers such teaching materials. 
[0109] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



(Example) 

The following examples are not for showing in order to illustrate the invention in this application, and 

limiting. 

[0110] 

(Example 1) 

(Electrochemical detection of the nano liter volume of DNA hybridization) 

(An ingredient and approach) 

(Reagent) 

After deionizing the water to be used, it passed the Milli-Q water purification system (Millipore Corp., 
Bedford, Mass.). About tuberculosis (TB), a biotin-ized DNA probe specific to identification of a human 
immunodeficiency virus (HIV), and a cDNA target, it is Genemed. Special order composition was 
carried out through Synthesis and Inc. (San Francisco, Calif.) (Table 1). The DNA probe solution was 
produced by diluting lOOmicrog [/ml ] solution of the DNA probe dissolved in deionized water into 1:1 
mixture with a DNA binding solution (Pierce Chemicals, CA). This joint solution makes it easy to 
combine DNA with a polymerization-ized front face by the canal and the electrostatic interaction. The 
fused silica capillary tube (Polymicron Technologies, Inc., AZ) was used in order to produce a capillary 
tube biosensor. The flash plate of these capillary tubes is not earned out with an acetone, but it was 
made to dry before performing a certain derivatization on a capillary tube front face. 
[0111] 

(Capillary tube derivatization and immobilization of a DNA probe) 

The fused silica capillary tube (the bore [ of 50 micrometers ] x outer diameter of 150 micrometers, die 
length of lm) was used for the biosensor. The capillary tube was covered with the thin layer of an epoxy 
resin (Epotek350) in order to cover a fused silica front face with organic covering. Surface organic 
covering not only makes DNA adsorption of the wall of a capillary tube the minimum, but gives the 
polymerization-ized front face where a DNA probe may be fixed directly. The protocol which covers a 
capillary tube front face with an epoxy resin was as Liu and others (Liu et al.(1996) 
J.Chromatogr.723: 157-167) having explained correctly. It dried under the nitrogen pressure of 20psi, 
and when saying simply, after carrying out the rinse of the capillary tube for 15 minutes with an acetone 
first, it was dried in oven at 100 degrees C for 1 hour. Epoxy resin 31 4ND (Epo-Tek, Billerica, MA) was 
dynamically covered on the capillary tube front face by attracting the acetone solution of epoxy resin 
mixture. The residual solvent was removed from the epoxy resin covering capillary tube by carrying out 
a flash plate with nitrogen for 30 minutes with a room temperature. Epoxy resin covering constructed 
the bridge over the pan at 1 50 degrees C under the nitrogen pressure of 20psi(s) for 30 minutes by 80 
degrees C for 2 hours. The buffer solution washed the covered capillary tube for 30 minutes before use. 
[0112] 

Subsequently, the flash plate of the 1cm section of an epoxy resin covering capillary tube was carried 
out with the specific DNA probe solution. The DNA probe solution was made to react with the piece of 
a capillary tube overnight, and the DNA probe was combined with the capillary tube wall by the canal 
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and the electrostatic interaction. Other DNA probes were fixed like the piece of a covering capillary tube 
of same 1cm length. When the probe was fixed by the capillary tube wall, after being deionized water 
and rinsing those hybridization fields, the preparation assembled to a capillary tube biosensor was 
completed. The distance from an inlet port to the 1st probe (TB probe) is about 25cm, and these 
hybridization fields were pasted up on the "separation column" with the epoxy resin in two different 
locations which the probe whose number is two left 15cm. Thereby, the distance of about 60cm was left 
behind from the 2nd probe (HIV probe) even to the detector. It connected by [ both ] pasting up a 
capillary tube on the sleeve (180x360-micrometer capillary tube section) which is die length of about 
lcm respectively too about the segment from which a capillary tube differs with an epoxy resin. The 
overall length of a capillary tube biosensor was about lm. 
[0113] 

(DNA label-hybridization, elution, and detection) 

The capillary tube was attached in the capillary-electrophoresis device for commerce (Biorad 
Instruments Inc, Hercules, CA), and this device was used for that pressurization flow and an automatic- 
sampler function. The protocol used in order to hybridize a complementary target with high stringency 
to these DNA probes is extensively indicated by reference. The specific protocol used for this 
experiment is as follows. 
[0114] 

First, in order to make a probe and a selection target combine a cDNA target, the flash plate of the 
capillary tube was carried out with the pre hybridization buffer solution (inside of 0.75M NaCl, 75mM 
sodium citrate, a pH=7.0 or 0.1%N-lactoyl sarcosine, 0.02%SDS, and 50% formamide, 40 degrees C). 
The flash plate of the DNA target solution of both TB and a HIV target was dissolved and carried out to 
the pre hybridization buffer solution, it incubated for about 30 minutes in the capillary tube, and the 
perfect hybridization and the saturation of a surface fixed probe were obtained. 
[0115] 

Subsequently, it is the hybridization buffer solution (0.3M NaCl, 30mM sodium citrate, pH=7.0 or 0.1% 
SDS), and it was begun to rinse a surplus target solution. After that, in order that the DNA target as for 
whom any did nonspecific association might also remove, the stringent washing buffer solution (75mM 
NaCl, a 7.5mM sodium citrate, pH=7.0 or 0.1%SDS, 40 degrees C) performed stringent washing. Since 
all other things were probed under these stringent conditions by this stringent washing, by it, it was 
guaranteed that only a complementary DNA target is completely left behind to the interior of a capillary 
tube biosensor. 
[0116] 

Subsequently, in order to begin to rinse the high stringency washing buffer solution which does not suit 
a capillary tube with a copper electrode (to the existence of a surface active agent sake), it filled up with 
the electrochemical washing buffer solution (89mM TRIS, 89mM boric acid and ImM EDTA, pH=10). 
[0117] 

When the capillary tube was filled up with the electrochemical washing buffer solution, the copper 
electrode was once maintained at the biosensor capillary tube outlet. The electrode was automatically 
aligned with the capillary tube outlet by two PERT machining design (two-part machined design) (Kuhr 
(1993) U.S. Pat. No. 5,650,061). Subsequently, the elution buffer solution (89mM Tris, 89mM boric 
acid and ImM EDTA, pH=l 1) was filled quickly (with lOOpsi), and the capillary tube was incubated for 
30 minutes at the room temperature. The elution buffer solution promoted the hybridized DNA label- 
denaturation, and emitted oligomer into the solution inside a capillary tube by it in the specific location. 
[0118] 

Subsequently, pump feeding of the elution buffer solution including the dehybridized target DNA was 
carried out by the fixed rate of flow using the pressurization induction flow by about 5 psi(s), and the 
DNA target emitted when they moved with the buffer solution by it was eluted. When DNA target 
oligomer passes a detector and flowed, DNA oxidized by electrocatalysis by the copper electrode, and, 
thereby, generated the signal which may be detected using a sinusoid voltammetry as stated above (refer 
to U.S. Pat. No. 5,650,061). After that, the zone according to each [ of DNA ] was detected by the 
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copper electrode of an outlet, when DNA passed a detector and moved. 
[0119] 

(Electrochemical detection) 

Copper microelectrode with a diameter of 40 microns was manufactured inside 5cm and 50x360- 
micrometer fused silica capillary tube. The capillary tube was filled with the gallium using the syringe. 
Next, after inserting the copper wire of small die length in a capillary tube by the end, it sealed in the 
proper place by epoxy resin adhesion for 5 minutes. Another wire was inserted from the back end of a 
capillary tube, and electrical connection with a copper wire was given. The gallium inside a capillary 
tube gave the electrical connection between two wires. Such capillary tube microelectrodes are very 
strong, and reusable after polish. These electrodes were not pretreated with any gestalten except polish 
by the hand using the sandpaper of 600 grain size. 
[0120] 

The sinusoid voltammetry was used in order for copper microelectrode to detect the dehybridized DNA 
target, when it is eluted from a capillary tube. The protocol for performing a sinusoid voltammetry is 
mentioned already (Singhal et al.(1997) Anal.Chem.69:4828-4832; U.S. Pat. No. 5,650,061). When 
saying simply, digital generation of the sine wave of 2Hz, 0.7 ****-p, and +0.35V direct current offset 
was carried out using the software program in a company. This sine wave was committed as impression 
potential to a copper electrode. The current responses from an electrode were collected with software on 
real time between the single overall lengths of an elution run. Subsequently, this time amount domain 
current response was changed into the frequency domain by the fast Fourier transform. The protocol for 
analyzing frequency spectrum is mentioned already (Singhal et al.(l 997) Anal.Chem.69: 1662-1 668). 
The spectrum corresponding to the analyte was obtained after background subtraction and a digital 
phase lock as stated above (above-shown Singhal et al. (1997)). 
[0121] 

(A result and consideration) 

Since DNA is clinically important as an index of a disease, the amount of low of DNA hybridization and 
direct detection are desirable. Once it is shown that a specific nucleotide sequence is connected with a 
predetermined marker (for example, an infectious agent, an inherited character, a neoplasm type) 
characteristic or identifiable, the array is compounded in large quantities, and in order to determine 
whether the specific array exists, it can be used as a probe of a nucleic acid from other sources of supply. 
In many cases, the DNA assay based on hybridization is developed for the application from which many 
differ, the fingerprints of the existing DNA are carried out completely, and in order to identify, two or 
more trials need to be performed about all samples. 
[0122] 

The sinusoid voltammetry which is a frequency domain voltammetry detection technique can be used in 
order to detect a nucleic acid under the same experiment conditions as what is used for detection of a 
saccharide. A nucleotide can also be contributed to a nucleobase by those bases apart from that by which 
a certain signal of a nucleotide is based on a sugar principal chain since they are also electrical activities 
on a copper front face, including an amine part. 
[0123] 

Detection of unguided object-ized DNA is very desirable in order to avoid all sample handling loss and 
a contamination problem. From what (it can work in the amount of pico liter capacity from a nano liter) 
can be miniaturized easily, without sacrificing the capacity as a high sensitivity detector, 
electrochemical detection is suitable, especially when [ of DNA analysis ] a sample is restricted 
generally. 
[0124] 

In development of this capillary tube biosensor, the specific array of DNA was fixed to the field to 
which the interior of a continuous minute fluid channel (namely, fused silica capillary tube) differs. 1cm 
section of 20 bore capillary tube of 50 micrometers which is in agreement with the sample volume of nL 
(s) was used in order to give the recognition field of a sensor. Through each field, one by one, pump 
feeding is carried out, and a suitable DNA target can combine a sample with a target independently with 
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each fixed DNA probe there (if it exists). Once the sample had an opportunity to interact with the target 
by which each was fixed, elution of it was carried out from the capillary tube, the whole capillary tube 
was washed by a series of stringent washing, and all possibility of polluting an ingredient by it was 
eliminated. Subsequently, the target [ having combined with each field of the fixed probe ] DNA was 
eluted in the format by which the code was carried out spatially. 
[0125] 

Drawing 1 shows the fundamental approach used in this design, in order to give possibility of observing 
two or more hybridization events in a single experiment. Zones 1 and 2 are fixed zones where the DNA 
probe of TB and HIV was fixed, respectively. These zones were together put in order to produce a 
capillary tube system single in order to use one impregnation of the sample containing a DNA target 
behind. A reagent required in order to wash a more complicated sample (namely, clinical sample 
containing other biomolecules of a large number, such as protein and other cell strains) with very high 
stringency can be introduced by the flow by which pressurization induction was canned out from the 
reservoir of the head of a capillary tube. Copper microelectrode is arranged at the outlet edge of a 
capillary tube, and it is arranged using the machining two PERT system which enables automatic 
alignment of a capillary tube with an electrode (Kuhr's and others U.S. Pat. No. 5,650,061). Therefore, a 
system is very easy to combine, and once it works, it is dogged. 
[0126] 

The sequence of the process used in order to perform specific hybridization, washing, and elution of a 
target oligonucleotide that denaturalized is shown in drawing 2 . The same process can be used for all 
the DNA label kinds to those complementary probes of stringent hybridization. In this scheme, 

1) Hybridization is performed under stringent conditions, in order to avoid all nonspecific label 
association to the probe which is not perfect phase complement to a capillary tube wall or the target 
analyte. Consequently, TB target (the oligomer (zone 1) which has an array characteristic of DNA which 
carries out the code of the TB is only hybridized to fixed TB probe (complementary sequence), and a 
HIV target only hybridizes it to the HIV probe (zone 2) fixed under stringent conditions.) These zones 
are isolated spatially and stringent washing removes all interferent components also from the capillary 
tube which separates those zones only from each zone. 

[0127] 

2) The last washing by the elution buffer solution (TBE, pH=l 1) denatures the hybridized 
complementary nucleic acid to coincidence, and emits the DNA target which joined together by it to the 
solution which adjoins the fixed probe of a capillary tube directly. Such two label spatial selectivity is 
maintained. It is because the buffer solution moves to a proper place quickly (with time scale also with 
the much high-speed twist which dehybridization may produce), and the flow in a capillary tube stops 
and a denaturation process is completed after the incubation for 30 minutes. 

[0128] 

3) Finally elution of the solution containing the "free" target DNA oligomer separated spatially is carried 
out. Since the zone including the two targets is spatially separate, they pass over the copper electrode 
arranged at the outlet to different time amount, and flow to it. The scheme shown in drawing 3 has 
illustrated the aspect of affairs of detecting the eluted DNA target. Each label elution time amount in a 
detector shows the true character, and, thereby, codes the part of DNA hybridization. 

[0129] 

Detection of the HIV target DNA using the capillary tube biosensor by 1cm zone of a fixed DNA probe 
is shown in drawing 4 . The flash plate of the sample containing lOmicrog [/ml ] 100 synthetic HIV 
labelmicroL was carried out through the inside of the capillary tube biosensor with which the HIV probe 
was fixed. In order to enable HIV oligonucleotide label-detection of a sample, it followed in order of the 
process indicated to drawing 2 . Originally, the sequence did not contain the electrochemical washing 
buffer solution (89mM TRIS, 89mM boric acid and ImM EDTA, pH=10). It added in order to make 
into the minimum the artifact observed when the elution buffer solution attacks this to a copper 
electrode. pH of this buffer solution is important. While too high pH leads to Target's DNA 
dehybridization and loss of a signal is brought about, it is because too low pH produces the big artifact 
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as a result when the elution buffer solution reaches a detector. 
[0130] 

As shown in drawing 4 , DNA label-elution is proved [ signal / which was acquired with the sinusoid 
voltammetry ] after the dehybridization in the elution buffer solution. Although it is shown that the 
elution of a blank solution has the very stable signal, it is difficult to evaluate the singularity of HIV 
label-association by the single probe system. Therefore, this kind of detection may bring about false 
positivity in a DNA trial. 
[0131] 

In the design of the proper, two or more probes system not only can tackle the problem of parallel 
processing of a nucleic-acid sample, but gives the internal reference over nonspecific hybridization. It 
will give two or more peaks in two or more probes system, when nonspecific hybridization occurs with 
a given sample. This will show the need for a much more stringent hybridization protocol directly until a 
peak single about the single target which poured in is detected. The singularity of the hybridization of 
this system is illustrated to drawing 5 (A), and detection of the specific label-hybridization of TB and 
HIV exists in coincidence in the same sample. Although the interaction of the sample was carried out 
only once to each DNA probe, two targets can detect to coincidence by one run. The transit time about 
two zones agrees with TB and the HIV label-internal reference which were shown in drawing 5 (B) and 
5 (C), respectively. Therefore, this also shows that what kind of nonspecific hybridization which two 
targets not only can detect to coincidence, but occurs under the hybridization conditions currently used 
does not exist. Otherwise, probably, the internal reference run showed not one but two peaks (that is, 
even if TB specific target probably hybridized to self completely complementary probe and HIV specific 
probe and sticks in HIV specific label, he is the same). Therefore, detection of two peaks in drawing 5 
(A) shows composite TB and HIV specific label-detection clearly to coincidence, has illustrated the 
absence of nonspecific hybridization, and reduces the hope of generating as a result of all false 
positivity. 
[0132] 

DNA sequencing by hybridization is dependent on the molecular recognition given by the hybridization 
to the fixed probe DNA of a sample (for example, target) DNA molecule. Die length is about 7 
nucleotide at least, die length is about 10 nucleotide at least more preferably, die length is the nucleotide 
of 1 5 or 20 at least still more preferably, and the die length of a desirable probe oligonucleotide is the 
nucleotide of 30, 40, or 50 at least most preferably. This probe has a complementary known array to at 
least 1 label field. Although the assay format that a large number differ exists, after a probe contacts a 
nitrocellulose, agarose, plastics, or a sample, is placed and washes un-recognizing [ DNA ] finely, it is 
typically fixed by other quality of a deactivating group which can carry out assay about a content, the 
assay of hybridized DNA is executable in the system indicated in this detail letter with the elution from 
denaturation, capillary tube, or channel of DNA, and detection by SV in copper microelectrode. 
[0133] 

(Conclusion) 

The new DNA biosensor of the capillary tube base was developed using the direct electrochemical 
detection which can detect two or more DNA oligomers to coincidence. This detection scheme used the 
DNA label flow coding hybridization assay in a sample by various DNA probes fixed by the location 
where capillary tube front faces are various. It is supplemented with the DNA label coincidence 
hybridization of various types by those label-direct detection in the copper electrode by using a sinusoid 
voltammetry when they elute. a disease ~ such detection of a specific oligonucleotide array-like in 
parallel and raw is dogged, and it is durable and it can open the path to a cheap two or more disease 
DNA sensor, therefore, it - activation ~ an operator - the problem accompanying the existing DNA 
sensor based on intensive and expensive, various optical detection schemes is avoided. 
[0134] 
(Example 2) 

(High sensitivity of the amino acid by the sinusoid voltammetry, and a peptide, and alternative 
detection) 
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(Experiment parameter) 
(Reagent) 

After deionizing the water to be used, it passed the Milli-Q water purification system (Millipore Corp., 
Bedford, Mass.). Amino acid, the insulin (98 - 99%, and Sigma Chemical Corp. and St. Louis, Mo.), and 
the remaining peptide (Peninsula Laboratories, Inc., San Carlos, CA) were used received. All 
experiments were conducted by 0.10 sodium hydroxides (A. a C.S grade, Fisher Scientific, Fair Lawn 
NJ) as a migration electrolyte. The undiluted solution of 0.1 0M was prepared in deionized water. Future 
dilution was performed using the migration electrolyte. 
[0135] 

(Copper microelectrode) 

Copper microelectrode was produced by pulling a glass capillary tube by microelectrode Pullar (Model 
PE-2, Narishige, Tokyo Japan) first. Then, the edge of a capillary tube was cut off by Scalpel under the 
microscope. Then, copper wire (99.99%, Goodfellow, Cambridge, England) with a diameter of 20 
micrometers was inserted in the edge from which it was cut out newly, and was sealed with the epoxy 
resin (Epoxy Technology, Billerica, Massachusetts). The electrode was ground by the diamond grinding 
wheel and carried out clarification by sonication by deionized water. In order to make electrical 
connection with copper wire, the back end of a capillary tube was filled up with the gallium (Sigma 
Chemical Co.), and diameter the copper wire of 150 micrometers was inserted in the gallium. As an 
alternative, the back end of a capillary tube was filled up with the epoxy resin, and more, the copper 
wire of a major diameter was put into the epoxy resin restoration capillary tube until it contacted 20- 
micrometer wire physically. Any electrochemical pretreatments are not performed, but the electrode was 
stabilized until the stable response of about 1 hour was observed under experiment conditions. 
[0136] 

(Electrochemical measurement and experiment conditions) 

The flow cell was constituted from PUREKISHI glass, and tubing was adjusted so that diffusion-breadth 
might be avoided. Installation of a sample plug was controlled by the air operated actuator controlled by 
the solenoid valve. The rate of flow was maintained by the gravity flow by maintaining a buffer-solution 
reservoir on 19cm of a flow cell. It determined that the rate of flow was a part for 0.5ml/, and the 
volume of a sample was determined from the rate of flow and die length of impregnation. Impregnation 
time amount determined that an electrode will look at the perfect concentration of the analyte. 
[0137] 

The reported conditions of an experiment are explained here. In the case of amino acid and a peptide, 
2Hz sine wave (0-690mV pair Ag/AgCl) applied with the software written by the author by Labview 
(National Instruments, Austin, Tex.). Wave filtration of the wave was carried out with the 4 super-low 
region filtration filter using cyberamp (Model 380, Axon Instruments Inc., Foster City, CA.) with 3db 
point of being 3 times (6Hz) many as fundamental frequency. Wave filtration of the output current was 
carried out with the 4 super-low region passage filter. The filter was set as 40Hz (4 times, the 10th 
higher harmonic, or 20Hz of the observed maximum frequency). A current is 300MHz. Pentium 
(trademark) It changed into the analog from digital ones by the 1 6-bit analog-to-digital converter (PCI- 
445 1 , National Instruments) using II personal computer. The single scan consisted of 4 sine- wave 
periods. 
[0138] 

With Labview software (National Instruments), the collected time amount domain was changed into the 
frequency domain, and was further processed using Matlab programming (The Mathworks, Inc., 
Englewood Cliffs NJ). The spectrum of only a signal was obtained by lengthening the background 
vector acquired before impregnation from an instant signal current vector. In order to acquire a time 
amount domain spectrum, the digital lock in amplifying method was used. In order to generate the 
amplitude of each frequency higher harmonic (up to the 10th higher harmonic of max), and a phase 
angle, the Fourier transform of the time amount spectrum was carried out at the rate of 512 points. The 
vector of only a signal was used for the topology of each higher harmonic wave, and it acquired it by 
projecting it on a background subtraction signal vector. Finally, moving-average smoothing (cube type 
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integral) was used for the phase decomposition vector, and it carried out low-pass wave filtration 

passage. 

[0139] 

(Result) 

Drawing 6 shows the background subtraction frequency spectrum of the arginine in copper 
microelectrode. The experiment was performed using ImicroM arginine. The excitation signal was the 
sine wave of 2Hz and 0-690mV pair Ag/AgCl. The current from 4 sine wave periods which consist of 
5 1 2 points (whole time amount = 1 second) was used in order to generate each frequency spectrum. The 
three-dimensions graph consists of the frequency (x axis), the amplitude (z-axis), and phase angle (y- 
axis) information to the 10th higher harmonic. 
[0140] 

Draw ing 7 shows the sinusoidal time amount domain response from ImicroM arginine in the 5th higher 
harmonic (10Hz). This higher harmonic gave the highest signal / noise ratio, and the limit of detection 
(S/N=3)of39nM(s). 
[0141] 

Drawing 8 shows the linearity dynamic range of various arginine concentration. The arginine 
concentration of 1, 10,100, and lOOOmicroM was poured into the flow impregnation analysis system. 
The amplitude of the 5th higher harmonic (10Hz) is plotted to four poured-in different concentration. 
This plot shows the outstanding linearity (R= 0.9997) covering 3 order in the 5th higher harmonic. 
[0142] 

Drawing 9 shows the asparagine in copper microelectrode, and the subtraction frequency spectrum of a 
glutamine. A square expresses lOmicroM asparagine and the circle expresses lOmicroM glutamine. 
Experiment conditions are the same as what was used in order to generate drawing 1 . 
[0143] 

Drawin g 10 A and 1 0B show the sinusoidal time amount domain response of the asparagine in the 6th 
higher harmonic (12Hz), and a glutamine. Drawing 10 A shows lOmicroM asparagine, and drawing 10 
B shows lOmicroM glutamine. The 6th higher harmonic has the optimization phase angle of those two 
amino acid closest to 90-degree separation. This higher harmonic gives the maximum selectivity in 
between those two analyte. In the case of an asparagine, the limit of detection (S/N=3) in this higher 
harmonic is 400nM(s), and, in the case of a glutamine, is 500nM. 
[0144] 

Drawing 1 1 shows the background subtraction frequency domain spectrum of lOmicroM insulin B 

chain. The same conditions as draw ing 1 were used. 

[0145] 

Drawing 12 shows the sinusoidal time amount domain component of the insulin B chain in the 4th 
higher harmonic (8Hz). The 4th higher harmonic gave the greatest signal / noise ratio, and the limit of 
detection (S/N=3) of 500nM(s). 
[0146] 

Drawing 1 3 shows the luteinizing hormone releasing hormone (circle) in copper microelectrode, and the 

subtraction frequency spectrum of bradykinin (square). 

[0147] 

Drawing 14 A and 14B show the time amount domain response of the bradykinin in the 2nd higher 

harmonic wave (4Hz), and luteinizing hormone releasing hormone, respectively. 

[0148] 

Drawing 1 5 shows the background subtraction frequency domain response of neurotensin (square) and 

substance P (circle), respectively. 

[0149] 

Drawing 1 6 A and 1 6B show the time amount domain response of the neurotensin in fundamental 

frequency (2Hz), and substance P, respectively. 

[0150] 

The example and operation gestalt which were explained here are for for the purpose of instantiation, in 
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the light of it, various corrections or modification are submitted to this contractor, and it is understood 
that it should be contained in the inside of the pneuma of this application, the text, and an attachment 
claim. Therefore, all the publications quoted here, a patent, and patent application are taken in by 
reference in a perfect form by all the purpose here. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1 ] 

Drawing 1 shows the schematic drawing of the DNA biosensor of the capillary tube base by 
electrochemical detection. Two different probe sections exist in a capillary tube. They are the probe 1 of 
TB specific probe, and the probe 2 of a HIV specific probe. A HPCE automatic sampler is used for 
various stringent washing and rinses required for the cDNA label specific hybridization of these fixed 
probes. A copper electrode is arranged at the outlet of a capillary tube biosensor using a machining two 
PERT system. 
[Drawing 2] 

Drawing 2 shows the protocol for performing DNA label stringent hybridization and alkali denaturation 
inside a capillary tube biosensor. ( 1 ) Hybridize various DNA targets to the probe fixed by the capillary 
tube front face. (2) After that, stringent washing is performed in order to remove one of nonspecific 
adsorption or DNA which were hybridized. (3) Alkali denaturation is performed by ** which finally 
elutes the DNA target which hybridized from the capillary tube biosensor before. 
[Drawing. 3] 

Drawing 3 shows the elution from a DNA label capillary tube biosensor by which alkali denaturation 
was carried out, and the continuing schematic drawing of electrochemical detection. An electrode is 
manufactured inside the piece of a capillary tube equipped with the same diameter as a biosensor 
capillary tube, in order to make automatic alignment easy. An electrode will carry out a location 
extremely at the outlet of a biosensor capillary tube soon (<5micrometer). Lower trace shows the 
schematic drawing of the DNA label-detection at the time of their eluting from a biosensor capillary 
tube. 

[Drawing 4| 

Drawing 4 illustrates the HIV specific label-detection which used a capillary tube biosensor and sinusoid 
voltammetry detection. A lOmicrog [/ml ] HIV specific target is passed inside the capillary tube 
biosensor with which only the HIV specific probe was fixed. All hybridization conditions are as a 
publication in this specification. The sinusoid voltammetry excitation wave was 2Hz in 0 - 700 mVp-p. 
The illustrated signal was acquired by the 5th higher harmonic. 
[ Draw ing 5] 

Drawing 5 shows two or more DNA label-detection which used flow coding hybridization assay for 
coincidence. The used sample contained 1 : 1 mixture of concentration with a specific label-each [ of HIV 
and TB ] of lOmicrog [/ml ]. All hybridization and elution conditions are the same as what was 
explained in the thing and example 1 in drawin g 4 . Since detection understood the illustrated signal that 
it has the best sensibility, it was acquired by the 5th higher harmonic. 
[ Dr awing 6] 

Draw ing 6 shows the background subtraction frequency spectrum of the arginine in copper 
microelectrode. The three-dimensions graph consists of the frequency (x axis), the amplitude (z-axis), 
and phase angle (y-axis) information to the 10th higher harmonic. 
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[Drawin g 7] 

Drawing 7 shows the sinusoidal time amount domain response from ImicroM arginine in the 5th higher 
harmonic (10Hz). 
[Drawi ng 8 ] 

Drawing 8 shows the linearity dynamic range of various arginine concentration. 
[Draw ing 9] 

Drawing 9 shows the asparagine in copper microelectrode, and the subtraction frequency spectrum of a 
glutamine. A square expresses lOmicroM asparagine and the circle expresses lOmicroM glutamine. 
[Drawing 10] 

Drawing 10 A and 1 OB show the sinusoidal time amount domain response of the asparagine in the 6th 
higher harmonic (12Hz), and a glutamine. Drawing 10 A shows lOmicroM asparagine, and drawi n g 1 0 
B shows lOmicroM glutamine. 
[Drawing 1 1 ] 

Drawing 1 1 shows the background subtraction frequency domain spectrum of 1 OmicroM insulin B 
chain. 

[Drawing 12] 

Drawing 12 shows the sinusoidal time amount domain component of the insulin B chain in the 4th 
higher harmonic (8Hz). 
[Drawing 13] 

Drawing 13 shows the luteinizing hormone releasing hormone (circle) in copper microelectrode, and the 
subtraction frequency spectrum of bradykinin (square). 
[Drawing 14] 

Drawing. J 4 A and 14B show the time amount domain response of the bradykinin in the 2nd higher 
harmonic wave (4Hz), and luteinizing hormone releasing hormone, respectively. 
[Drawing 15 ] 

Drawing 1 5 shows the background subtraction frequency domain response of neurotensin (square) and 
substance P (circle), respectively. 
[Dr awing 16] 

Drawing 16 A and 16B show the time amount domain response of the neurotensin in fundamental 
frequency (2Hz), and substance P, respectively. 
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[Drawin g 1] 
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[Drawing 3] 
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[Drawing 5] 
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[ Drawin g 6] 
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[Dr awing 9] 
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[Drawing 16] 

J tA 




0 ' 10 ' 2D ' 30 ' « '' 50 ' 6 10 20 ' JO 40 50 60 



(g 16A • IS 16B 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/12/2007 



